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The purpose of this study was to assess the perceptions of CTE administrators in 
Alabama and Georgia on how agricultural education teachers were integrating STEM and 
employability skills. The population of this study consisted of CTE administrators in Alabama 
(N = 137) and Georgia (N = 178) with 315 surveys being distributed and 129, or 41%, 
completing the survey.  
This descriptive study utilized a static group comparison pre-experimental research 
design. Means were used to determine how strongly the respondents value employability skills 
and STEM skills. Standard deviations helped understand how responses varied. Frequencies and 
percentages were used to determine the number and proportion of the respondents.      
The demographics portion of this study found that the average CTE administrator in 
Alabama and Georgia was a white female with a specialist or doctoral degree and no educational 
background in CTE. In addition, the average CTE administrator was employed in a county 
school system that offered agricultural education and had less than 15,000 students. Furthermore, 
the average CTE administrator has 13.05 years of teaching experience and 23.25 years of total 
 
 
experience in education. On average, CTE encompassed the majority of their duties and they 
were not an administrator in a charter school.  
The findings of this study presented evidence that CTE administrators in Alabama and Georgia 
do value the integration of employability skills and STEM skills into agricultural education 
differently. Moreover, participating CTE administrators perceived all employability and STEM 
skill categories to be “very important” or “Extremely Important,” based on a Likert-type scale of 
1 = Not Important to 5 = Extremely Important. Furthermore, the most valued Employability 
Skills include Critical Thinking Skills, Personal Qualities, and Communication Skills. The 
STEM Pathways that CTE administrators valued the most include the Plant Systems Pathway, 
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Providing students with the necessary skills to be successful in the workforce is a basic 
function of modern education (Symonds, et al., 2011). Unfortunately, industry leaders have 
reported that there is a technical and employability skills gap among young adults (Casner-Lotto, 
et al., 2006; Jaschick, 2015; McNamara, 2009; Robinson & Garton, 2008). In fact, 73% of 
employers claim that they have issues finding qualified employees that value their organization 
and  51% of employers claim that “education systems have done little or nothing to help address 
the skills shortage” (Society for Human Resource Management [SHRM], 2018, par. 8). In 
addition, 42% of employers claim that high school graduates are not prepared for an entry level 
job (Casner-Lotto et al., 2006).  
This skills gap is currently an issue with young adults of all educational levels, including 
high school graduates, technical school graduates, and college graduates (Casner-Lotto et al, 
2006; Hendrix & Morrison, 2018; Easterly III, et al., 2017; Ramsey & Edwards, 2012). Although 
this skills gap effects a multitude of industries, the agriculture industry is not immune (Easterly 
III et al., 2017; Hendrix & Morrison, 2018). If the agriculture industry is to continue to provide a 
safe and efficient food supply, a prepared workforce is crucial (Goerker et al., 2015).  
The most common solution posed to close the skills gap is increased education on 
employability skills and Science, Technology, Engineering, and Math (STEM) skills through 
Career and Technical Education (CTE). CTE encompasses areas such as family and consumer 
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science, business and marketing education, technical education, military education, health 
occupations education, and a plethora of other occupational areas. In the current educational 
structure, agricultural education is considered a sector of Career and Technical Education (CTE). 
In addition, the Agriculture, Food, and Natural Resource (AFNR) career cluster is considered a 
STEM related career cluster (Association for Career and Technical Education [ACTE], 2009; 
U.S. Department of Education [USDE], 2019). As agricultural education and CTE continue to 
evolve and adapt to the 21st Century, continuance and improvements to the instruction on 
employability skills and STEM skills will be necessary to ensure the development of a successful 
and prepared workforce. 
The goal to prepare students for the workforce is rooted in CTE’s beginnings (Friedel, 
2011). In its inception, CTE was referred to as vocational education. In 1917, the Smiths-Hughes 
Act was passed by Congress to establish a stream of federal funds for vocational education 
(Fristoe, 2017). At the time, the act provided $1.7 million to the establishment and betterment of 
education in the areas of agriculture, home economics, and trade/industrial education (Friedel, 
2011).  
For over 100 years, agricultural education has seen a multitude of changes. Today, 
agricultural education is comprised of over 9,071 School Based Agricultural Education (SBAE) 
programs and over 13,827 teachers that teach subjects in the areas of animal science, plant 
systems, veterinary science, forestry, biotechnology, agricultural mechanics, agricultural 
business, and agricultural communications (Smith et al., 2018). According to the Association for 
Career and Technical Education (ACTE) (2020) “[t]oday’s cutting-edge, rigorous and relevant 
career and technical education (CTE) prepares youth and adults for a wide range of high-wage, 
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high-skill, high-demand careers” (par. 1). This goal of preparing students for their future 
employment is highly supported by the industries that will eventually hire these students.  
Employability skills integration is a major topic of discussion in modern literature 
regarding agricultural education (Bancino & Zevalkink, 2007). The root purpose of vocational 
education was to prepare students for success in a career in that respective field (Fristoe, 2017). 
In vocational education’s early developments, this often meant hard and technical skills needed 
to enter the workforce (Friedel, 2011; Fristoe, 2017).  
Today, these technical skills are still useful and relevant, but there is an increasing 
interest in employability skills development through vocational education and CTE (Bancino & 
Zevalkink, 2007; Hendrix & Morrison, 2018; Easterly III et al., 2017). Industry partners with 
CTE have identified that their incoming workforce lacks the basic employability skills that they 
need in an employee. These employability skills include punctuality, social interaction, verbal 
and nonverbal communication, overall deportment, etc. (Sharma, 2009). This industry need has 
challenged education to do a better job of establishing these characteristics in our culminating 
students (Bancino & Zevalkink, 2007; Sharma, 2009).  
This attempt to answer these challenges can be seen in the integration of models such as 
the simulated workforce classroom and work-based learning (WBL) (Casner-Lotto et al., 2006; 
Jaschick, 2015; McNamara, 2009; Robinson & Garton, 2008; Bremer & Madzar, 1995; Moyer et 
al., 2017). Agricultural education supervisors have developed partnerships with industry officials 
to meet this need (Sharma, 2009). Meeting this industry need will assist in assuring that 
agricultural education, and all of CTE, remains relevant in the future. 
Inquiry about STEM integration in agricultural education can be seen throughout peer 
reviewed literature. Within this literature, some believe the concept has not been well-defined 
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and that the models of integration need more development (Scherer et al., 2019). In the American 
Association of Agricultural Educators (AAAE) National Research Agenda, the third priority area 
is “Sufficient Scientific and Professional Workforce That Addresses the Challenges of the 21st 
Century” (Roberts et al., 2016). The fifth priority research question in the National Research 
Agenda is “What are effective models for STEM integration in school-based agricultural 
education curriculum?” (Roberts et al., 2016). This inclusion in the national research agenda 
demonstrates the uncertainty around the topic. Scherer, McKim, Wang, DiBenedetto, and 
Robinson (2019) say that “[o]nce again, the education community has embraced a slogan without 
really taking the time to clarify what the term might mean when applied beyond a general label” 
(p. 28).  Scherer et. al (2019) also demonstrated the imperative nature of the success of STEM 
education by saying that “[p]rogress and prosperity within the United States, as well as its global 
competitiveness, cannot remain strong if young people are not STEM-literate and well prepared 
to enter the workforce of STEM professionals” (p. 29). As the agriculture industry integrates 
more science and technology into the betterment of food and fiber production, it is imperative 
that agricultural education teach its students about these STEM concepts so they can be prepared 
for a career in the agriculture industry and be an agriculturally literate consumer (Goerker et al., 
2015). 
 The integration of employability skills education and STEM education is needed to 
deliver a student who is prepared for the workforce. The absence of either of these training areas 
can lead to students being unprepared for their choice of employment. If agricultural education 
and all areas of CTE are to achieve their overall goal of preparing students for the workforce, the 




The overall goal of agricultural education and CTE is to prepare students for the 
workforce (Symonds, et al., 2011). This core goal is rooted in agricultural education’s 
beginnings when the Smith Hughes Act was passed to advance the mission of vocational 
education (Friedel, 2011; Fristoe, 2017). Over the past century, vocational education has evolved 
into the highly technical and advanced educational sector we now know as CTE.  
In CTE’s beginnings, the main focus was educating students on technical skills, but 
today, employers desire employees to have not only technical skills, but also higher order 
intrapersonal skills that can be applied in a multitude of areas (Fristoe, 2017; Casner-Lotto, et al., 
2006; Easterly III et al., 2017). In recent years, industry leaders have reported that there is a 
skills gap between many students exiting secondary and post-secondary education and their 
employer’s expectations (Casner-Lotto et al., 2006; Jaschick, 2015; McNamara, 2009; Robinson 
& Garton, 2008). The integration of employability skills education and STEM skills education is 
often posed as the answer to this issue (Easterly III et al., 2017; Robinson & Garton, 2008). 
Purpose and Research Questions 
The purpose of this study was to assess the perceptions of CTE administrators in 
Alabama and Georgia on how agricultural education teachers are integrating STEM and 
employability skills into agricultural education. This assessment has potential to provide insight 
into CTE administrators’ perceptions of the importance of STEM and employability skills 
integration into agricultural education. The following research questions were assessed: 





2) How did the demographics (e.g. race, age, education level, school system size, etc) of the 
respondents affect their perceptions on employability skills and STEM skills integration 
into agricultural education?  
3) To what extent did CTE administrators in Alabama and Georgia regard the importance of 
the integration of specific employability skills into SBAE curriculum? 
4) To what extent did CTE administrators in Alabama and Georgia regard the importance of 
the integration of specific STEM performance indicators into various pathways of SBAE 
curriculum? 
5) How did the perceptions of the importance of employability skills integration into 
agricultural education differ among CTE administrators in Alabama versus CTE 
administrators in Georgia? 
6) How did the perceptions of STEM education integration into agricultural education differ 
among CTE administrators in Alabama versus CTE administrators in Georgia? 
Limitations of the Study 
Every effort was made to limit subjectivity but there is always some bias. The following 
limitations apply to this study: 
1) The study is limited to CTE administrators in Alabama and Georgia. 
2) The study only focuses on employability skills and STEM integration into agricultural 
education. 
Assumptions 
It was assumed that CTE administrators were competent on the topics of STEM 




Definition of Terms 
Career and Technical Education—Career Technical Education (CTE) is an education pathway 
that provides students with the academic, technical, and real-world knowledge, skills and 
experience they need to be prepared for a variety of career options. CTE gives students training 
and skills in many different types of careers in high growth industries, such as science and 
technology, healthcare, and business management. CTE programs are personalized and hands-
on, as they let students explore different career fields. CTE is part of the high school experience, 
and prepares students for the full range of opportunities after high school, including college and 
careers (Department of Defense Education, 2020). 
 
Agricultural Education- Agricultural education is a systematic program of instruction available 
to students desiring to learn about the science, business, technology of plant and animal 
production and/or about the environmental and natural resources systems (National FFA 
Organization, 2019). 
 
Science, Technology, Engineering, and Mathematics (STEM) Education- A standards-based, 
meta-discipline residing at the school level where all teachers, especially science, technology, 
engineering, and mathematics (STEM) teachers, teach an integrated approach to teaching and 
learning, where discipline-specific content is not divided, but addressed and treated as one 
dynamic, fluid study (Brown et al., 2011).   
 
Employability Skills- Incorporate interpersonal qualities, regarded as people skills, and personal 
attributes that someone possesses (Robles, 2012). 
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Work Based Learning- The planned and supervised connection of classroom experiences with 
the expectations and realities of work. Work Based Learning (WBL) experiences provide all 
students the opportunity to develop and apply knowledge, skills, and employability attitudes and 
behaviors, leading to better informed career choices and productive employment (Iowa 
Department of Education, 2017). 
 
CTE Administrator- A position in the local education agency (LEA) that incudes overseeing 
the administration of Career and Technical Education. Often, these duties are not the only role 




REVIEW OF LITERATURE 
 Vocational education has been an integral part of American public education since the 
19th century (Martinez, 2007; Fristoe, 2017; Friedel, 2011). The program’s progression can be 
seen through the growth and changes over the past 120+ years. Through the introduction of the 
Smith-Hughes Act in 1917, $1.7 million in federal funding for the improvement of vocational 
education was established (Friedel, 2011; Fristoe, 2017). Today, The Strengthening Career and 
Technical Education for the 21st Century Act provides approximately $1.3 billion in annual 
federal funding towards the improvement of CTE at the secondary, post-secondary, and adult 
education levels (U.S. Department of Education [USDE], 2018; Perkins Collaborative Resource 
Network [PCRN], 2020).  
Agricultural education was one of the original vocational education programs adopted by 
public education, and its current goal is to provide a prepared workforce to the agricultural 
industry (Friedel, 2011). Unfortunately, it appears that CTE has not been meeting this goal to its 
full potential because industry leaders have reported that there is a technical and employability 
skills gap among young adults (Casner-Lotto et al., 2006; Jaschick, 2015; McNamara, 2009; 
Robinson & Garton, 2008; Ortiz, et al., 2016; Scherer et al., 2019).  
This skills gap is currently an issue with young adults of all educational levels, including 
high school graduates, technical school graduates, and college graduates (Casner-Lotto et al., 
2006). In addition, employers report that high school graduates are deficient in the basic 
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knowledge and skills of writing, mathematics, reading comprehension, written communication, 
critical thinking/problem solving, and professionalism/work ethic (Casner-Lotto et al., 2006). In 
fact, a report published in part by the Partnership for 21st Century Skills (2006) claims that “[t]he 
results of this study leave little doubt that improvements are needed in the readiness of new 
workforce entrants, if “excellence” is the standard for global competitiveness” (p. 11). Although 
this skills gap effects a multitude of industries, the agriculture industry is not immune (Easterly 
III et al., 2017; Hendrix & Morrison, 2018).  
If the agriculture industry is to continue to provide a safe and efficient food supply, a 
prepared workforce is critical (Goerker et al., 2015). The most common solution posed to close 
the skills gap is an increased education on employability skills and Science, Technology, 
Engineering, and Math (STEM) skills through Career and Technical Education (CTE). CTE 
encompasses areas such as agricultural education, family and consumer science, business and 
marketing education, technical education, military education, health occupations education, as 
well as a plethora of other occupational areas. In the current educational structure, agricultural 
education is considered a sector of Career and Technical Education (CTE). In addition, the 
Agriculture, Food, and Natural Resource (AFNR) career cluster is considered a STEM related 
career cluster (ACTE, 2009; USDE, 2019). Agricultural education is now encompassed of 9,071 
SBAE programs and 13,827 agricultural teachers (Smith et al., 2018) 
Today, the integration of STEM Education and employability skills development has 
been two of the top priorities within the profession (McKim et al., 2017; Scherer et al., 2019; 
Swafford, 2018; Bancino & Zevalkink, 2007). This study aims to evaluate Alabama and Georgia 
CTE administrators’ perceptions on the importance of employability skills and STEM skills 
integration into SBAE. 
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Overview of Agricultural Education 
Smith Hughes Act of 1917 
 While agricultural education existed in public education before 1917, the Smith-Hughes 
Act exponentially increased its enrollment (Friedel, 2011; Fristoe, 2017). In fact, enrollment in 
agriculture programs was limited to 31,000 students in 1930 but had expanded to 548,000 
students by 1940, and is presently at an enrollment of over 1,000,000 students (Friedel, 2011). 
This rapid growth also increased the funding available to its expansion.  
When the Smith-Hughes Act passed in 1917, it appropriated $1.7 million to the 
advancement and betterment of vocational education in the areas of agriculture, home 
economics, and trade/industrial education “… to prepare students for entry-level jobs in 
occupations requiring less than a baccalaureate degree” (Friedel, 2011, p. 2). This purpose was 
continued through the passing of the George-Reed Act that appropriated $1 million annually 
from 1930-1934 (Friedel, 2011). The annual funding from the Smith-Hughes Act was also 
increased to $7.2 million through 1925-1926 (Friedel, 2011). By 1936, the George-Dean Act 
appropriated an additional $14 million annually to all vocational education programs (Friedel, 
2011).  
The introduction of the Future Farmers of America (FFA) in 1928 had a significant 
impact on the exponential growth of the agricultural education programs (Friedel, 2011). This 
impact was evident in 1946 with the introduction of the George-Barden Act (Friedel, 2011). This 
legislation was the first to acknowledge the impact of Vocational Student Organizations 
(VSO’s). Friedel (2011) explains this relationship as:  
This act was the first federal law to recognize vocational student organizations (VSOs) by 
stating that federal funds could be used for vocational agricultural teacher activities related to 
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the vocational student organization. In 1950, the Act to Incorporate the Future Farmers of 
America (PL 740) officially chartered the Future Farmers of America (FFA). This act set the 
precedent for USDE recognition of VSOs as an essential component to quality vocational 
education (p. 40). 
The impact of VSO’s, now called Career and Technical Student Organizations (CTSO’s), forever 
changed the landscape of vocational education, and helped the program maintain its relevance 
over the past century.   
The Three-Component Model 
 Agricultural education is comprised of a three-circle model (Figure 1) that includes 
classroom instruction, participation in a student organization, called the National FFA 
Organization (FFA), and a work-based learning program, called a Supervised Agricultural 
Experience (SAE) (Ahrens et al., 2015; National FFA Organization, 2019). The items in the 
three-circle model are considered necessary for a complete agricultural education experience 





Figure 1 National FFA Organizations’ (2019) Three Component Model 
 
The National FFA Organization (FFA) 
 The National FFA Organization, formally called the Future Farmers of America, is an 
integral part of the three-circle model of agricultural education. This organization provides 
students with a unifying piece to agricultural education. It aims to deliver students leadership 
opportunities that can be transferred into their future careers (Ahrens et al., 2015). This 
leadership development is accomplished through conferences, knowledge competitions, referred 
to as Career Development Events (CDE’s) and Leadership Development Events (LDE’s), and 
competitive awards. Croom, Moore, and Armbruster (2009) performed a study on 2,145 FFA 
members participating in various CDE events and found their primary reason for participating is 
to develop skills for a future career. These events are in categories such as Agricultural 
Mechanics, Prepared Public Speaking, Nursery and Landscape, and Livestock Evaluation 
(Croom et al., 2009).  
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Research shows that FFA improves academics and assists students in developing crucial 
employability skills (Croom, 2008). In fact, participation in all CTE programs drastically 
improves academics and overall success (Croom, 2008; Croom et al., 2009). The average high 
school graduation rate in the U.S. was approximately 75% in 2014, but for CTE completers, it 
averaged at over 90% (Career Tech, 2017). This integral part of agricultural education helps 
develop critical employability and leadership in the culminating student. These skills are critical 
as agricultural education prepares students for the workforce after high school, and this success 
will keep agricultural education relevant for the 21st century. 
Supervised Agricultural Experience (SAE) 
 The SAE component of agricultural education provides students with an opportunity to 
demonstrate technical skills learned in the classroom and leadership skills learned through FFA 
(Lewis et al., 2012). This Work-Based Learning (WBL) model (Figure 2) provides students with 
a practical opportunity to use these agricultural skills in a real-world setting (Ramsey & 
Edwards, 2012). This component is important in the development of technical skills that can be 





Figure 2 Colorado Workforce Development Council’s Work Based Learning Model 
 
Technical skill development is still a very critical part of CTE. In the past few years, 
there has been a push towards an increase in implementation for SAE programs. In 2011, the 
National Council for Agricultural Education (2017) determined that SAEs need to be accessible 
to all students in agricultural education. This council began an initiative entitled “SAE for All” to 
help teachers provide this integral part of agricultural education to all its students. There are 
currently five different types of SAE programs under the “SAE for All” model: 
o Placement/Internship 
o Ownership/Entrepreneurship 
o Research: Experimental, Analysis, or Invention 
o School-Based Enterprise 
o Service Learning 
This model concludes that all students in agricultural education should have an SAE through 
either a foundational route or an immersion program. The foundational SAE requires teachers to 
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instruct on the following five components: Career Exploration and Planning; Employability 
Skills for College and Career Readiness; Personal Financial Management and Planning; 
Workplace Safety; Agricultural Literacy (The National Council for Agricultural Education, 
2017). The immersion SAE categories stem from the fifth component. This can be seen in the 
following “SAE for All” model (Figure 3). This new SAE model will be useful in the 
implementation of work-based learning models into agricultural education. It will be a crucial 
part of technical skills development in the culminating student and will help agricultural 
education remain relevant through the 21st century.    
 





Career and Technical Education (CTE) and Agricultural Education in Georgia 
 CTE and agricultural education have developed into prospering and prominent programs 
in Georgia. In fact, Georgia had 567,801 high school students (in grades 9-12) enrolled in CTE 
courses for the 2017-2018 school year (Georgia State Department of Education [GSDE], 2018). 
Georgia also had a total of 438,937 middle school students (in grades 6-8) enrolled in CTE 
courses as well (Georgia State Department of Education [GSDE], 2018). This totaled to 67.88% 
of high school students and 61.75% of middle school students in Georgia with 180 local school 
systems contributing to total state CTE enrollment (Georgia State Department of Education 
[GSDE], 2018).  
The demographic data of CTE enrollment in Georgia shows that 53.17% of students in 
CTE courses are male and 46.86% are female (Georgia State Department of Education [GSDE], 
2018). Approximately 40.74% of CTE enrollment in Georgia are Caucasian, 37.83% are African 
American, 14.28% are Hispanic, and 7.15% are of other races. During the 2017-2018 school 
year, there were over 150,603 student completers, meaning they completed three or more courses 
in a program area in Georgia (Georgia State Department of Education [GSDE], 2018). The 
graduation rate for CTE completers was 96.30% in Georgia. This compares to a total graduation 
rate of 81.60% in Georgia (Georgia State Department of Education [GSDE], 2018).  
Agricultural education enrollment is also significant in Georgia. There were 
approximately 37,148 high students enrolled in agricultural education and 40,341 middle school 
students enrolled (Georgia State Department of Education [GSDE], 2018). This accounted for 
6.14% of total CTE enrollment of high school students in Georgia and 11.24% of middle school 
students. In Georgia, there are over 411 high school agricultural educators and additional 144 
middle school agricultural teachers. Georgia’s total FFA membership totals to 42,227, which is 
 
18 
approximately 54.5% of total agricultural education enrollment (Georgia State Department of 
Education [GSDE], 2018).   
Career and Technical Education (CTE) and Agricultural Education in Alabama 
Students enrolled in at least one CTE course in Alabama encompasses approximately 
78% of all secondary enrollment in Alabama (National Association of Agricultural Educators 
[NAAE], 2017). This includes a total of 216,144 students in grades 6-12 (NAAE, 2017). 
Agricultural education has also developed into a significant program in Alabama. The total 
enrollment in agricultural education is 37,627 students in 66 different counties of Alabama 
(NAAE, 2017). These students are taught by 302 agricultural educators in 268 high school 
programs (in grades 9-12) and 38 middle school programs. This calculates to approximately 140 
students per agriculture program (NAAE, 2017). FFA membership in Alabama totals to 13,352 
members, which is approximately 35.5% of total agricultural education enrollment (NAAE, 
2017).  
Philosophy of Agricultural Education 
 The philosophy of agricultural education has guided its principles throughout its 100+ 
year history. Some of the original philosophical constructs of CTE and agricultural education 
stem from the debates between Charles Prosser and John Dewey (Martinez, 2007). These early 
CTE educators would pave the way for technical education.  
Charles Prosser was a proponent of the “social efficiency” philosophy (Martinez, 2007). 
This idea suggests that vocational education is only useful and relevant to students who are not 
academically inclined. He believed that students who struggled academically did not need a 
formal education and that a vocational education was not appropriate for students who were 
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academically inclined (Martinez, 2007). This created a type of academic segregation in the 
public high school.  
This was contrasted by the beliefs of John Dewey, who associated himself with the 
democratic humanism philosophy (Martinez, 2007; Lakes, 1985). This philosophy suggests that 
all students can benefit from vocational education, regardless of academic ability. Dewey 
believed that the purpose of vocational education “was to teach subjects through vocations rather 
than teach a vocation” (Martinez, 2007, p. 73). These two philosophies were widely debated in 
the beginning of CTE’s creation and both ideologies’ had a large following. Martinez (2007) 
stated: 
The adoption of psychometric or psychological testing at the time gave rise to the idea 
the certain students were best suited for certain kinds of education. The academically 
inclined students were best suited for the classic academic curriculum while those who 
were not, were best suited for the vocational curriculum. Thus, vocational education was  
best separated from academic education, and its objective was to teach students a 
vocation (p.73). 
Although the era of academic separation has dwindled, both philosophies are still highly 
debated and very present in today’s education system (Martinez, 2007). At the time of the 
debates, Charles Prosser’s views began to be the dominating ideology that vocational education 
followed. As vocational education progressed through the 20th century, it began to embody John 
Dewey’s view. A large part of this philosophical shift occurred throughout WWII as technical 
skills were needed by everyone to support the war efforts (Kliebard, 1987). This shift can also be 
seen in the passage of the Vocational Education Act of 1963. This act’s purpose was to expand 
vocational education so it would be more accessible to all students including those of superior 
 
20 
academic ability (Martinez, 2007). While both of these philosophies may still be present, the 
philosophical direction Career and Technical Education has taken continues to shadow John 
Dewey’s democratic humanism ideals (Martinez, 2007). This shift in philosophical ideology has 
required educators to look deeper into the educational value of career and technical education 
and how academic integration into CTE can be used to support core subjects.  
Employability Skills Education 
 In CTE’s early beginnings, the instructional focus was on the development of technical 
skills in order for students to be prepared for the workforce (Martinez, 2007). This has 
progressed throughout CTE’s development over the years. While technical skills development is 
still needed and is relevant, the development of employability skills is also a critical area of CTE 
(Bancino & Zevalkink, 2007). There are several synonymous terms for employability skills 
including soft skills, interpersonal skills, life skills, and behavior skills. Verma and Bedi (2008) 
defined employability skills and demonstrated that: 
These personality-specific skills determine an individual’s strengths as a decision maker, 
manager, leader, listener, negotiator and conflict mediator. On the contrary ‘hard skills', 
refer to the technical expertise a person possesses. Employability skills can also be 
defined as intra- and inter-personal work skills that facilitate the application of technical 
skills and knowledge. They include workplace competencies, such as problem solving, 
communication skills, personal qualities and work ethic, interpersonal skills and 
teamwork skills (p.17).  
The importance of employability skills development stems from the industry need. In 
recent years, industry leaders have reported that there is a skills gap between many students 
exiting secondary education and their employer’s expectations. In fact, 57% of U.S. CEO’s 
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report that workforce readiness was a highly important issue. Also, 73% of CEO’s claimed that 
they had issues finding qualified employees. According to the Perkins Resource Collaborative 
Network (PRCN) (2018), the employability skills needed in the workforce can be seen in 
following model (Figure 4).  
 
Figure 4 Perkins Collaborative Resource Network (2018) Employability Skills Framework 
 
To resolve this issue, education officials have partnered with industry leaders to 
determine exactly what skills employers desire in their employees and what skills students need 
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to possess to be successful in the workforce. The integration of employability skills education 
and STEM skills education is often posed as the answer to this issue. 
School-Industry Relationship 
 The partnership of education officials and industry has been of great benefit for these 
areas. The idea that CTE at the secondary, post-secondary, and adult levels should provide 
industry with a prepared workforce is at the core of its development (Martinez, 2007; Fristoe, 
2017). This idea has been praised by leaders in both sectors. In relation, Bancino and Zevalkink 
(2007) note: 
Regardless of the techniques used for teaching soft skills to technical professionals, one 
thing is clear: increased global competition and the changing nature of most technical 
jobs have made soft skills more than simply a "nice to have." These skills are a "must 
have," Employers and business leaders are demanding that technical professionals not 
only master their technical disciplines, but participate as full partners in the mission of 
the organization (p. 22). 
The development of employability skills, such as verbal and nonverbal communication, is critical 
for success in industry (Coffelt et al., 2016; Lear et al., 2016). This critical role of CTE to 
develop employability skills in our culminating students will challenge CTE instructors, teacher 
educators, and CTE administrators. For CTE to remain relevant throughout the 21st century, 
effective models of employability skills integration must be developed and efficiently integrated 




Methods of Employability Skills Integration 
 There are numerous models of employability skills integration, but two of the most 
common and most relevant to this study is Work Based Learning (WBL) and the simulated 
workforce classroom (The National Council for Agricultural Education [NCAE], 2017; Moyer et 
al., 2017; Ramsey & Edwards, 2012). This model allows students to choose an employment 
opportunity through an entrepreneurial project or an employment placement/internship. This 
model allows students to experience first-hand what employable skills are necessary for success 
in the workforce (NCAE, 2017). This also helps develop technical skills through occupational 
training and experience as well as financial skills through real-world personal financial 
management (Ramsey & Edwards, 2012).  
Although this is an ideal, it requires a great deal of business and industry partners willing 
to take young students. The simulated workforce classroom (Figure 5) allows the instructor to 
mimic a workplace environment in their classroom (Moyer et al., 2017). 
 
Figure 5 West Virginia Department of Education’s (2020) Simulated Workforce Model 
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This model is often characterized by requiring students to scan personalized ID cards to 
record punctuality and requires a higher level of accountability from the student (Moyer et al., 
2017). These models have been effectively integrated into agricultural education as well as other 
areas of CTE.    
STEM Education 
 In addition to intrapersonal employability skills, employers also have found that students 
exiting secondary education do not possess the necessary skills in Science, Technology, and 
Math (STEM). In fact, 53% of employers report that employees coming directly from secondary 
education have a mathematics deficiency (Casner-Lotto et al., 2006). In addition, 62.8% of 
employers rated employees coming directly from secondary education “adequate” in information 
technology skills (Casner-Lotto et al., 2006). This skills gap between employees and their 
employer’s expectations can be resolved through improved STEM education integration (Brown 
et al., 2011; Kelly & Knowles, 2016; Scherer et al., 2019; Swafford, 2018). This increased focus 
on STEM has implications on traditional core education as well as CTE and agricultural 
education (Swafford, 2018; Kelly & Knowles, 2016). However, STEM education has been 
defined as: 
A standards -based, meta-discipline residing at the school level where all teachers, 
especially science, technology, engineering, and mathematics (STEM) teachers, teach an 
integrated approach to teaching and learning, where discipline-specific content is not 
divided, but addressed and treated as one dynamic, fluid study(Brown et al., 2011, p. 6). 
This ideology that STEM should be integrated into all subject areas, including nontraditional 
areas, has developed into a prominent idea in education.   
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Importance of STEM Integration 
 In the American Association of Agricultural Educators (AAAE) National Research 
Agenda, the third priority area is “Sufficient Scientific and Professional Workforce That 
Addresses the Challenges of the 21st Century” (Roberts et al., 2016). The fifth priority research 
question in the National Research Agenda is “What are effective models for STEM integration in 
school-based agricultural education curriculum?” (Roberts et al., 2016). This national research 
priority area shows the opaque nature of effective integration models.  
STEM Integration into Agricultural Education 
 STEM integration has been prioritized in agricultural education (Swafford, 2018). 
Scherer, et al. (2019) says that “[o]nce again, the education community has embraced a slogan 
without really taking the time to clarify what the term might mean when applied beyond a 
general label” (p. 28). They also demonstrate the imperative nature of the success of STEM 
education by saying “[p]rogress and prosperity within the United States, as well as its global 
competitiveness, cannot remain strong if young people are not STEM-literate and well prepared 
to enter the workforce of STEM professionals” (Scherer et al., 2019, p. 29). The importance of 
STEM integration is apparent but CTE’s success is not. There have been mixed results in the 
success of students enrolled in CTE. Some researchers have found that success in science is 
significantly higher in students enrolled in CTE (Chiasson & Burnett, 2001; Theriot & Kotrlik, 
2009), while many other studies show there is no statistical difference or that achievement is 
lower (McKim et al., 2017; Clark et al., 2013). Several studies have also found that achievement 
in mathematics is higher in students in enrolled CTE (Nolin & Parr, 2013), but some researchers 
suggest that differences in achievement are not statistically significant or lower in SBAE 
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enrollees (Plank, 2001). These conclusions are troubling for agricultural educators, considering 
the importance placed on STEM education in today’s educational environment. 
Perceptions of STEM and Employability Skills Integration 
 Prior research has shown that administrators have a positive perception of agricultural 
education. Smith and Myers (2012) found that principals in Florida with agricultural education 
programs held a higher perception of SBAE than principals without agricultural education 
programs. In addition, it was also found that principals in rural schools held a higher perception 
of agricultural education than principals in urban or suburban areas (Smith & Myers, 2012).  
Perceptions of Teachers on STEM Integration 
 Overall, teachers hold a positive perception of STEM Integration (Stubbs & Myers, 
2016). Teachers agree that STEM is an integral part of agricultural education and has been 
integrated into the curriculum since its inception (Stubbs & Myers, 2016). The areas of Science, 
Technology, and Mathematics were the most well accepted areas of integration because teachers 
believe that these areas are driving forces in agricultural development. Teachers also agreed that 
core subject integration into SBAE is necessary for the program to remain relevant in the 21st 
century (Stubbs & Myers, 2016). This conclusion was supported by pre-service teachers who 
reported that mathematics integration was a critical part of SBAE (Conner et al., 2020). While 
pre-service teachers agreed that math integration is critical, they also reported that they struggle 




Perceptions of Teachers on Employability Skills Integration  
 Teachers agree that employability skills integration is a vital part of agricultural 
education (Free, 2017). It is the mission of agricultural education to prepare “students for 
successful careers and a lifetime of informed choices in the global agriculture, food, fiber and 
natural resources systems” (National FFA Organization, 2020). While preparing students for 
careers is a main focus of agricultural education, teachers do not value all employability skills 
the same. Free (2017) notes:  
As was shown in Mitchell (2008), the participants in this study did not consider all of the 
soft skills equally important. According to the results, Alabama agricultural teachers 
ranked general ethics, reliability and general communication as the most important soft 
skills affecting the success in the workforce; whereas, business etiquette, leadership, and 
written communication were shown to have a lower value of perceived importance (p. 
79)     
In addition, agricultural teachers report that they integrate many of the employability skills on a 
daily or weekly basis in their classrooms (Free, 2017). This varying level of perceived 
importance demonstrates where agricultural teachers direct their instruction. 
Summary 
 The relevance and necessity of CTE and agricultural education has given it a strong 
presence in American public education. This can be seen in its growth over its past 100+ year 
history and the popularity of its courses (Martinez, 2007; Friedel, 2011). Public education’s 
stakeholders have associated preparing students for careers through employability skills and 
STEM skills development as the responsibility of CTE (Sharma, 2009; Swafford, 2018; McKim 
et al., 2017). The importance of students being prepared for STEM related careers and possess 
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the necessary employability skills for employment can be seen through the needs of industry 
(Scherer et al., 2019; Verma & Bedi, 2008; Sharma, 2009). Industry leaders have made it clear 
that their incoming workforce is not currently prepared in these areas (Casner-Lotto et al. 2006; 
Jaschick, 2015; McNamara, 2009; Robinson & Garton, 2008; Ortiz et al., 2016; Scherer et al., 
2019; Sharma, 2009). This successful integration of STEM and employability skills development 
is critical for CTE’s relevance in the 21st century. A knowledge of CTE administrator’s 
perceptions regarding STEM and employability skills integration into SBAE could help guide 






Purpose of the Study 
The purpose of this study was to assess the perceptions of CTE administrators in 
Alabama and Georgia on how agricultural education teachers are integrating STEM and 
employability skills into agricultural education. This assessment has the potential to provide 
insight into CTE administrator’s perceptions of the importance of STEM and employability skills 
integration into agricultural education. The following research questions were assessed: 
1) What were the demographic characteristics of CTE Administrators in Alabama and 
Georgia? 
2) How did the demographics (e.g. race, age, education level, school system level, etc) of 
the respondents affect their perceptions on employability skills and STEM skills 
integration into agricultural education?  
3) To what extent did CTE Administrators in Alabama and Georgia regard the importance 
of the integration of specific employability skills into SBAE curriculum? 
4) To what extent did CTE Administrators in Alabama and Georgia regard the importance 






5) How did the perceptions of the importance of employability skills integration into 
agricultural education differ among CTE administrators in Alabama versus CTE 
administrators in Georgia? 
6) How did the perceptions of STEM education integration into agricultural education differ 
among CTE administrators in Alabama versus CTE administrators in Georgia? 
Population 
 The population of this study was CTE administrators in Alabama (N = 137) and Georgia 
(N = 178). In Alabama, there were two pairs of school systems that shared a CTE administrator, 
which caused the number of CTE administrators to be lower than the number of school systems 
in Alabama. In Georgia, two districts declined to receive the survey. A census was used to assess 
the perceptions of the population.  
Research Design 
 The purpose of this study was to assess CTE administrator’s perceptions of employability 
skills integration and STEM integration into agricultural education. The researcher utilized a 
descriptive quantitative research method. Gall, Gall, and Borg (2007) wrote descriptive research, 
in quantitative research, is a type of investigation that measures the characteristics of a sample or 
population on prespecified variables. The researcher also utilized a descriptive correlational 
research design.  
Pilot Test 
 The researcher conducted a pilot study with the survey disseminated to CTE 
administrators throughout Mississippi (n = 33). The pilot study yielded a 73% response rate (f  = 
24). Participants were asked to complete all sections of the survey and were asked to submit 
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comments regarding readability of the instrument, intent of statements, text font, or other general 
format issues. The estimated time to complete the survey was 15 minutes.  
Instrumentation 
 The instrument utilized in the study was delivered by Qualtrics and consisted of three 
sections. The three sections in the instrument surveyed the perceptions of Alabama’s and 
Georgia’s CTE administrators on the integration of STEM and the integration of employability 
skills education; it also collected demographic data on the participants. The first section 
surveying employability skills integration utilized the employability skills framework produced 
by the Perkins Collaborative Resource Network (PCRN) (Figure 4). Each question that surveyed 
employability skills utilized a Likert type scale that ranged from 1 = Not Important at All to 5 = 
Extremely Important. The employability skills that were measured included applied academic 
skills, critical thinking skills, resource management skills, information use skills, communication 
skills, system thinking skills, technology use skills, interpersonal skills, and personal qualities.  
The second section surveying STEM integration utilized the Agriculture, Food, and 
Natural Resources (AFNR) standards crosswalk produced by The National Council for 
Agricultural Education (2015). The AFNR standards that were crosswalked with the Common 
Core Mathematics standards, Next Generation Science Standards, and the STEM sections of 
Green/Sustainability Knowledge and Skill Statements were included in the survey. Each question 
that surveyed STEM skills utilized a Likert type scale that ranges from 1 = Not Important at All 
to 5 = Extremely Important.  
The survey also collected the demographic data on each CTE administrator including 
gender, race, highest degree earned, educational background, if agricultural education was 
offered in their district, their educational background in CTE, years as a classroom teacher, total 
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years in education, school system type, duty allocation, school system size, and if they are an 
administrator over a charter school. If survey participants answered that agricultural education 
was not offered in their district, skip logic was utilized to reroute them directly to the 
demographic data and to skip all questions regarding employability skills and STEM skills 
integration.  
Instrument reliability can be a concern in survey research (Salkind, 2017). To address this 
concern, a Cronbach’s alpha reliability test was used on each subsection of the instrument. 
According to Gliem and Gliem (2003), a coefficient greater than .7 is considered an acceptable 
level of reliability. All sections of the instrument met this threshold, and no reliability issues 
were discovered. The results of the reliability tests can be found in Tables 1 and 2. 
Table 1 Instrument Reliability Test Results for Employability Skills 
Employability Skill Area 
 
α N of 
Items 
Applied Academic Skills .898 4 
Critical Thinking Skills .943 6 
Resource Management Skills .882 4 
Information Use Skills .926 5 
Communication Skills .916 5 
System Thinking Skills .950 3 
Technology Skills N/A 1 
Personal Qualities .931 9 




Table 2 Instrument Reliability Test Results for STEM Pathways 
STEM Skill Area α N 
Items 
Agribusiness Pathway .968 5 
Animal Science Pathway .962 11 
Biotechnology Pathway .912 4 
Environmental Services Systems Pathway .982 13 
Food Products and Processing Systems Pathway .952 5 
Natural Resource Systems Pathway .984 14 
Plant Systems Pathway .914 5 
Power, Structural, and Technical Systems .958 5 
 
Data Collection 
 All CTE administrators were contacted through their employer’s email address regardless 
of school system size or if their system offered agricultural education. This led to 137 emails 
being sent to Alabama CTE administrators and 178 emails being sent to Georgia CTE 
administrators for a total of 315 email recipients. A list of CTE administrators was collected 
using resources from the Alabama State Department of Education, Georgia State Department of 
Education, school system websites, the Association for Career Technical Administrators (ACTA) 
mailing list, and, if necessary, a phone call to the district to inquire who manages CTE for that 
respective district. A spreadsheet of current CTE administrators from Alabama and Georgia was 
compiled, including the name of the administrator, the school system in which they are 
employed, and their email address. 
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Bluman (2004) suggested that samples should be randomly assigned to avoid any 
sampling bias. To address this concern, a census was used to collect data which alleviated any 
sampling bias. On the completion of the survey, a threshold of 100% was set. No partial 
responses were included in the analysis because no partial responses had 50% or more of the 
survey completed. According to Gary and Diehal (1992), a response rate of 10% is necessary for 
quality descriptive research. In this study, a response rate of 41% (n = 129) overall was achieved.  
In survey research, non-response bias is a concern. All CTE administrators in this study 
were emailed individually with an introduction letter in the email and a hyperlink to the 
instrument. Non-responders were sent one follow up email with the same hyperlink to encourage 
response. According to Lindner, Murphy, and Briers (2001), the most effective method of 
assessing for nonresponse bias is to collect a minimum of 20 responses from non-responders. To 
implement this method of analysis, a third email was sent to non-responders with a link to a 
different survey that only collected demographic data. The original data collection and the non-
respondent data collection occurred over a period of four weeks. This survey returned 22 
responses and no statistically significant differences among responders and non-responders were 
found.  
In addition, statistical differences among early responders and late responders can be a 
concern. To assess for this, responses that occurred in the first six days were considered early 
respondents (n = 108), and responses that occurred the seventh day and after were considered 
late responders (n = 21). Statistical analysis showed no differences among early and late 





Analysis of Data 
This study utilized a Likert scale that ranged from 1-5. These Likert scales were designed 
to assess Career and Technical Education administrator perception of employability skills and 
STEM skills. The analysis of all data occurred using SPSS Version 27.  To analysis research 
questions one, two, and three, a set of frequencies, percentages, means and standard deviations 






 This study sought to better understand the perceptions of CTE administrators in Alabama 
and Georgia on the importance of agricultural education teachers integrating STEM and 
employability skills into their curriculum. This assessment has the potential to provide insight 
into CTE administrators’ perceptions of the importance of STEM and employability skills 
integration into agricultural education. The following research questions were assessed: 
1) What were the demographic characteristics of CTE Administrators in Alabama and 
Georgia? 
2) How did the demographics (e.g. race, age, education level, school system size, etc.) of the 
respondents affect their perceptions on employability skills and STEM skills integration 
into agricultural education?  
3) To what extent did CTE Administrators in Alabama and Georgia regard the importance 
of the integration of specific employability skills into SBAE curriculum? 
4) To what extent did CTE Administrators in Alabama and Georgia regard the importance 
of the integration of specific STEM performance indicators into various pathways of 
SBAE curriculum? 
5) How did the perceptions of the importance of employability skills integration into 
agricultural education differ among CTE administrators from Alabama versus CTE 
administrators in Georgia? 
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6) How did the perceptions of STEM education integration into agricultural education differ 
among CTE administrators from Alabama versus CTE administrators in Georgia? 
 
Research Question One: What were the demographic characteristics of CTE Administrators in 
Alabama and Georgia? 
The population for this study included all Career and Technical Education (CTE) 
administrators in Alabama (N = 137) and Georgia (N = 178) during the 2020-2021 school year. 
A census survey was sent by email to CTE administrators which yielded a sample (n = 129) of 
the population. Analysis showed that there were no statistical differences between respondents 
and non-respondents. 
Demographic information from this study is presented in Table 3, Table 4, and Table 5. 
Female CTE administrators comprised the largest gender group with 57.4% (f = 74) while 42.6% 
of CTE administrators were male (f = 55). A total of 82.9% of CTE administrators were white (f 
= 107), 16.3% were African American (f = 21), and 0.8% were American Indian/Alaska Native (f 
= 1). Approximately 1.6% of CTE administrators highest degree earned was a bachelor’s degree 
(f = 2), 19.4% had a master’s degree (f = 25), 48.8% had a specialist degree (f = 63), and 30.2% 
had earned a doctoral degree (f = 39). A total of 50.4% of CTE administrators (f = 65) had no 
CTE background. Of those that did report having a background in CTE, 28.7% had a background 
in business/marketing education (f = 37), 12.4% had a background in agricultural education (f = 
16), 2.3% had a background in family and consumer science (f = 3), 1.6% had a background in 
trade/technical education (f = 2), 1.6% had a background in engineering education (f = 2), and 
3.1% had a background in others area of CTE (f = 4). The years of experience as a classroom 
teacher differed greatly among CTE administrators with a mean of 13.05 years (SD = 7.07). In 
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addition, 13.2% reported having 0-5 years of classroom experience (f = 17), 22.4% reported 
having 6-10 years of experience (f = 29), 35.7% reported 11-15 years of experience (f = 46), 
16.3% had 16-20 years of experience (f = 21), 5.4% had 21-25 years of experience (f = 7), 4.7% 
had 26-30 years of experience (f = 6), and 2.3% reported having 30+ years of experience as a 
classroom teacher (f = 3).  
Total years of experience in education had a mean of 23.25 years (SD = 6.69). Of the 
participants that responded, 5.4% reported having 0-5 years of experience (f = 7), 14.7% reported 
having 6-10 years of experience (f = 19), 23.3% reported having 11-15 years of experience (f = 
30), 13.2% reported having 16-20 years of experience (f = 17), 17.1% reported having 21-25 
years of experience (f = 22), 17.1% reported having 26-29 years of experience (f = 22), and 9.2% 
reported having 30+ years of total education experience (f = 12).  
The school districts that employed CTE administrators were very diverse in size. 
Approximately 11.6% had 0-1000 students enrolled in P-12 (f = 15), 31.8% had 1,000-3,000 
students enrolled in P-12 (f = 41), 23.9% had 3,000-5,000 students enrolled in P-12 (f = 31), 
13.2% had 5,000-9,000 students enrolled in P-12 (f = 17), 11.6% had 9,000-15,000 students 
enrolled in P-12 (f = 15), 1.6% had 15,000-25,000 students enrolled in P-12 (f = 2), 2.3% had 
25,000-35,000 students enrolled in P-12 (f = 3), 0.8% has 35,000-45,000 students enrolled in P-
12 (f = 1), 1.6% had 45,000-60,000 students enrolled in P-12 (f = 2), and 1.6% has 60,000+ 
students enrolled in P-12 (f = 2).  
Over 71.3% of CTE administrators reported that a majority of their duties were related to 
CTE (f = 92) while 28.7% reported that the majority of their duties did not relate to CTE (f = 37). 
The administrators reporting claimed that 79.1% of their district’s offered agricultural education 
(f = 102) and 20.9% did not (f = 27). In addition, 14% reported that they were a CTE 
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administrator over a charter school (f = 18) and 86% reported they were not a CTE administrator 
over a charter school (f = 111).    
Table 3 Personal Demographics of CTE Administrator Participants in Alabama 









American Indian or Alaska Native 
Asian 


























Educational Background in CTE Agricultural Education 
Business/Marketing Education 
Technical/Trade Education 
Family and Consumer Science Education 
Engineering 
Other Area of CTE 








   20.7 
   18.9 
   1.9 
   0.0 
   0.0 
   0.0 
   58.5 





















School System Type City School System 








Table 3 (Continued) 
  f % 





















Duty Allocation Majority of Duties Related to CTE 





School System Size 0-1000 Students P-12 
1,000-3,000 Students P-12 
3,000-5,000 Students P-12 
5,000-9,000- Students P-12 
9,000-15,000 Students P-12 
15,000-25,000 Students P-12 
25,000-35,000 Students P-12 
35,000-45,000 Students P-12 
45,000-60,000 Students P-12 





















Agricultural Education Offered      
















Table 4 Personal Demographics of CTE Administrator Participants in Georgia 









American Indian or Alaska Native 
Asian 































Family and Consumer Science Education 
Engineering 
Other Area of CTE 








   6.6 
   35.5 
   1.3 
   4.0 
   2.6 
   5.3 
   44.7 


























School System Type City School System 









Table 4 (Continued) 
 
 
  f  % 





















Duty Allocation Majority of Duties Related to CTE 





School System Size 0-1000 Students P-12 
1,000-3,000 Students P-12 
3,000-5,000 Students P-12 
5,000-9,000- Students P-12 
9,000-15,000 Students P-12 
15,000-25,000 Students P-12 
25,000-35,000 Students P-12 
35,000-45,000 Students P-12 
45,000-60,000 Students P-12 





















Agricultural Education Offered      

















Table 5 Personal Demographics of CTE Administrators in Alabama and Georgia 









American Indian or Alaska Native 
Asian 


























Educational Background in CTE Agricultural Education 
Business/Marketing Education 
Technical/Trade Education 
Family and Consumer Science 
Engineering 
Other Area of CTE 








   12.4 
   28.7 
   1.6 
   2.3 
   1.6 
   3.1 
   50.3 





















School System Type                      City School System 









Table 5 (Continued) 
   f % 





















Duty Allocation Majority of Duties Related to CTE 





School System Size 0-1000 Students P-12 
1,000-3,000 Students P-12 
3,000-5,000 Students P-12 
5,000-9,000- Students P-12 
9,000-15,000 Students P-12 
15,000-25,000 Students P-12 
25,000-35,000 Students P-12 
35,000-45,000 Students P-12 
45,000-60,000 Students P-12 





















Agricultural Education Offered      


















Research Question #2- How did the demographics (e.g. race, age, education level, school system 
size, etc.) of the respondents affect their perceptions on employability skills and STEM skills 
integration into agricultural education?  
Rating the Importance of Employability Skills by Gender 
A total of 102 individuals rated the importance of employability skill areas. The 
individuals were categorized by male (f  = 44) and female (f  = 58). Participants rated the 
importance of Applied Academic Skills with a mean of 4.48 (SD = .538) with males (M = 4.53, 
SD = .526) rating the importance of Applied Academic Skills slightly higher than females (M = 
4.45, SD = .550). Participants rated the importance of Critical Thinking Skills with a mean of 
4.71 (SD = .424) with males (M = 4.66, SD = .442) rating the importance of Critical Thinking 
Skills slightly lower than females (M = 4.74, SD = .410). Participants rated the importance of 
Resource Management Skills with a mean of 4.40 (SD = .581) with males (M = 4.36, SD = .601) 
rating the importance of Resource Management Skills slightly lower than females (M = 4.44, SD 
= .568). Participants rated the importance of Information Use Skills with a mean of 4.48 (SD = 
.536) with males (M = 4.47, SD = .526) rating the importance of Information Use Skills slightly 
lower than females (M = 4.49, SD = .547). Participants rated the importance of Communication 
Skills with a mean of 4.57 (SD = .467) with males (M = 4.48, SD = .475) rating the importance 
of Communication Skills slightly lower than females (M = 4.64, SD = .453). Participants rated 
the importance of Systems Thinking Skills with a mean of 4.17 (SD = .683) with males (M = 
4.17, SD = .680) rating the importance of Systems Thinking Skills approximately the same as 
females (M = 4.17, SD = .690). Participants rated the importance of Technology Use Skills with 
a mean of 4.44 (SD = .573) with males (M = 4.50, SD = .591) rating the importance of 
Technology Use Skills slightly higher than females (M = 4.40, SD = .560). Participants rated the 
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importance of Personal Qualities with a mean of 4.61 (SD = .429) with males (M = 4.64, SD = 
.415) rating the importance of Personal Qualities slightly higher than females (M = 4.59, SD = 
.442). Participants rated the importance of Interpersonal Skills with a mean of 4.52 (SD = .477) 
with males (M = 4.50, SD = .496) rating the importance of Interpersonal Skills slightly lower 
than females (M = 4.53, SD = .466) (Table 6).  
 
Table 6 Rating the Importance of Employability Skills by Gender 
 
Skill Area  Gender  M  SD   ƒ 
Applied Academic Skills Male 4.53 .526 44 
Female 4.45 .550 58 
Total 4.48 .538 102 
Critical Thinking Skills Male 4.66 .442 44 
Female 4.74 .410 58 
Total 4.71 .424 1022 
Resource Management Skills Male 4.36 .601 44 
Female 4.44 .568 58 
Total 4.40 .581 102 
Information Use Skills Male 4.47 .526 44 
Female 4.49 .547 58 
Total 4.48 .536 102 
Communication Skills Male 4.48 .475 44 
Female 4.64 .453 58 
Total 4.57 .467 102 
System Thinking Skills Male 4.17 .680 44 
Female 4.17 .690 58 
Total 4.17 .683 102 
Technology Use Skills Male 4.50 .591 44 
Female 4.40 .560 58 
Total 4.44 .573 102 
Personal Qualities Male 4.64 .415 44 
Female 4.59 .442 58 
Total 4.61 .429 102 
Interpersonal Skills Male 4.50 .496 44 
Female 4.53 .466 58 
Total 4.52 .477 102 
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Rating the Importance of STEM Pathways by Gender 
A total of 102 individuals rated the importance of STEM skill areas. The individuals were 
categorized by male (f = 44) and female (f = 58). Participants rated the importance of the 
Agribusiness Pathway with a mean of 3.84 (SD = .850) with males (M = 3.79, SD = .874) rating 
the importance of the Agribusiness Pathway slightly lower than females (M = 3.88, SD = .838). 
Participants rated the importance of the Animal Science Pathway with a mean of 4.00 (SD = 
.674) with males (M = 3.94, SD = .731) rating the importance of the Animal Science Pathway 
slightly lower than females (M = 4.05, SD = .629). Participants rated the importance of the 
Biotechnology Pathway with a mean of 3.81 (SD = .857) with males (M = 3.74, SD = .915) 
rating the importance of the Biotechnology Pathway slightly lower than females (M = 3.86, SD = 
.814). Participants rated the importance of the Environmental Science Pathway with a mean of 
3.92 (SD = .807) with males (M = 3.85, SD = .943) rating the importance of the Environmental 
Science Pathway slightly lower than females (M = 3.97, SD = .691). Participants rated the 
importance of the Food, Products, and Processing Pathway with a mean of 3.99 (SD = .795) with 
males (M = 3.91, SD = .907) rating the importance of the Food, Products, and Processing 
Pathway slightly lower than females (M = 4.05, SD = .700). Participants rated the importance of 
the Natural Resources Pathway with a mean of 3.91 (SD = .773) with males (M = 3.84, SD = 
.887) rating the importance of the Natural Resources Pathway slightly lower than females (M = 
3.97, SD = .677). Participants rated the importance of the Plant Systems Pathway with a mean of 
3.99 (SD = .690) with males (M = 4.00, SD = .724) rating the importance of the Plant Systems 
Pathway slightly lower than females (M = 3.99, SD = .669). Participants rated the importance of 
the Power, Structural, and Technical Systems Pathway with a mean of 3.74 (SD = .843) with 
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males (M = 3.77, SD = .805) rating the importance of the Power, Structural, and Technical 
Systems Pathway slightly lower than females (M = 3.71, SD = .877) (Table 7). 
 
Table 7 Rating the Importance of STEM Pathways by Gender 
 
Pathway Area Gender          M 
                                                     
SD         ƒ                                                            
Agribusiness Pathway Male 3.79 .874 44 
Female 3.88 .838 58 
Total 3.84 .850 102 
Animal Science Pathway Male 3.94 .731 44 
Female 4.05 .629 58 
Total 4.00 .674 102 
Biotechnology Pathway Male 3.74 .915 44 
Female 3.86 .814 58 
Total 3.81 .857 102 
Environmental Science Pathway Male 3.85 .943 44 
Female 3.97 .691 58 
Total 3.92 .807 102 
Food, Products, and Processing Pathway Male 3.91 .907 44 
Female 4.05 .700 58 
Total 3.99 .795 102 
Natural Resources Pathway Male 3.84 .887 44 
Female 3.97 .677 58 
Total 3.91 .773 102 
Plant Systems Pathway Male 4.00 .724 44 
Female 3.99 .669 58 
Total 3.99 .690 102 
Power, Structural, and Technical Pathway Male 3.77 .805 44 
Female 3.71 .877 58 





Rating the Importance of Employability Skills by Race 
A total of 102 individuals rated the importance of employability skill areas. The 
individuals were categorized by race including White (f = 107), African American (f = 21), and 
American Indians/Alaskan Natives (f = 1). Participants rated the importance of the Applied 
Academic Skills with a mean of 4.48 (SD = .538) with American Indians/Alaska Natives (M = 
5.00) scoring the Applied Academic Skills the highest, African Americans (M = 4.70, SD = .459) 
scoring them the second highest, and Whites (M = 4.45, SD = .543) scoring them the least. 
Participants rated the importance of the Critical Thinking Skills with a mean of 4.71 (SD = .424) 
with American Indians/Alaska Natives (M = 5.00) scoring the Critical Thinking Skills the 
highest, African Americans (M = 4.86, SD = .323) scoring them the second highest, and Whites 
(M = 4.69, SD = .433) scoring them the least. Participants rated the importance of the Resource 
Management Skills with a mean of 4.40 (SD = .581) with American Indians/Alaska Natives (M = 
5.00) scoring the Resource Management Skills the highest, African Americans (M = 4.68, SD = 
.420) scoring them the second highest, and Whites (M = 4.36, SD = .590) scoring them the least. 
Participants rated the importance of the Information Use Skills with a mean of 4.48 (SD = .536) 
with American Indians/Alaska Natives (M = 5.00) scoring the Information Use Skills the highest, 
African Americans (M = 4.75, SD = .439) scoring them the second highest, and Whites (M = 
4.44, SD = .539) scoring them the least. Participants rated the importance of the Communication 
Skills with a mean of 4.57 (SD = .467) with American Indians/Alaska Natives (M = 5.00) scoring 
the Communication Skills the highest, African Americans (M = 4.76, SD = .398) scoring them 
the second highest, and Whites (M = 4.54, SD = .473) scoring them the least. Participants rated 
the importance of the System Thinking Skills with a mean of 4.17 (SD = .683) with American 
Indians/Alaska Natives (M = 5.00) scoring the System Thinking Skills the highest, African 
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Americans (M = 4.58, SD = .634) scoring them the second highest, and Whites (M = 4.11, SD = 
.673) scoring them the least. Participants rated the importance of the Technology Skills with a 
mean of 4.44 (SD = .573) with American Indians/Alaska Natives (M = 5.00) scoring the 
Technology Skills the highest, African Americans (M = 4.73, SD = .467) scoring them the 
second highest, and Whites (M = 4.40, SD = .577) scoring them the least. Participants rated the 
importance of Personal Qualities with a mean of 4.61 (SD = .429) with American Indians/Alaska 
Natives (M = 5.00) scoring Personal Qualities the highest, African Americans (M = 4.72, SD = 
.386) scoring them the second highest, and Whites (M = 4.60, SD = .435) scoring them the least. 
Participants rated the importance of Interpersonal Skills with a mean of 4.52 (SD = .477) with 
American Indians/Alaska Natives (M = 5.00) scoring Interpersonal Skills the highest, African 
Americans (M = 4.73, SD = .372) scoring them the second highest, and Whites (M = 4.49, SD = 




Table 8 Rating the Importance of Employability Skills by Race 
 
 
Skill Area  Race M        SD       ƒ 
Applied Academic Skills White 4.45 .543 90 
Black or African American 4.70 .459 11 
American Indian or Alaska Native 5.00  1 
Total 4.48 .538 102 
Critical Thinking Skills White 4.69 .433 90 
Black or African American 4.86 .323 11 
American Indian or Alaska Native 5.00  1 
Total 4.71 .424 102 
Resource Management Skills White 4.36 .590 90 
Black or African American 4.68 .420 11 
American Indian or Alaska Native 5.00  1 
Total 4.40 .581 102 
Information Use Skills White 4.44 .539      90 
Black or African American 4.75 .439 11 
American Indian or Alaska Native 5.00  1 
Total 4.48 .536 102 
Communication Skills White 4.54 .473 90 
Black or African American 4.76 .398 11 
American Indian or Alaska Native 4.80  1 
Total 4.57 .467 102 
System Thinking Skills White 4.11 .673 90 
Black or African American 4.58 .634 11 
American Indian or Alaska Native 5.00  1 
Total 4.17 .683 102 
Technology Skills White 4.40 .577 90 
Black or African American 4.73 .467 11 
American Indian or Alaska Native 5.00  1 




Table 8 (Continued) 
Skill Area Race M         SD         f 
Personal Qualities White 4.60 .435 90 
Black or African American 4.72 .386 11 
American Indian or Alaska Native 5.00  1 
Total 4.61 .429 102 
Interpersonal Skills White 4.49 .483 90 
Black or African American 4.73 .372 11 
American Indian or Alaska Native 5.00  1 


















Rating the Importance of STEM Pathways by Race 
A total of 102 individuals rated the importance of STEM pathways. The individuals were 
categorized by race including Whites (f = 107), African Americans (f = 21), and American 
Indian/Alaskan Natives (f = 1). Participants rated the importance of the Agribusiness Pathway 
with a mean of 3.84 (SD = .850) with American Indians/Alaska Natives (M = 5.00) scoring the 
Agribusiness Pathway the highest, African Americans (M = 4.20, SD = .858) scoring it the 
second highest, and Whites (M = 3.78, SD = .838) scoring it the least. Participants rated the 
importance of the Animal Science Pathway with a mean of 4.00 (SD = .674) with American 
Indians/Alaska Natives (M = 5.00) scoring the Animal Science Pathway the highest, African 
Americans (M = 4.21, SD = .739) scoring it the second highest, and Whites (M = 3.97, SD = 
.661) scoring it the least. Participants rated the importance of the Biotechnology Pathway with a 
mean of 3.81 (SD = .857) with American Indians/Alaska Natives (M = 5.00) scoring the 
Biotechnology Pathway the highest, African Americans (M = 4.18, SD = .867) scoring it the 
second highest, and Whites (M = 3.75, SD = .843) scoring it the least. Participants rated the 
importance of the Environmental Science Pathway with a mean of 3.92 (SD = .807) with 
American Indians/Alaska Natives (M = 5.00) scoring the Environmental Science Pathway the 
highest, African Americans (M = 4.31, SD = .580) scoring it the second highest, and Whites (M 
= 3.86, SD = .815) scoring it the least. Participants rated the importance of the Food, Products, 
and Processing Pathway with a mean of 3.99 (SD = .795) with American Indians/Alaska Natives 
(M = 5.00) scoring the Food, Products, and Processing Pathway the highest, African Americans 
(M = 4.32, SD = .704) scoring it the second highest, and Whites (M = 3.85, SD = .764) scoring it 
the least. Participants rated the importance of the Natural Resource Pathway with a mean of 3.91 
(SD = .773) with American Indians/Alaska Natives (M = 5.00) scoring the Natural Resource 
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Pathway the highest, African Americans (M = 4.32, SD = .704) scoring it the second highest, and 
Whites (M = 3.85, SD = .764) scoring it the least. Participants rated the importance of the Plant 
Systems Pathway with a mean of 3.99 (SD = .690) with American Indians/Alaska Natives (M = 
5.00) scoring the Plant Systems Pathway the highest, African Americans (M = 4.49, SD = .524) 
scoring it the second highest, and Whites (M = 3.92, SD = .680) scoring it the least. Participants 
rated the importance of the Power, Structural, and Technical Pathway with a mean of 3.74 (SD = 
.843) with American Indians/Alaska Natives (M = 5.00) scoring the Power, Structural, and 
Technical Pathway the highest, African Americans (M = 4.13, SD = .905) scoring it the second 




Table 9 Rating the Importance of STEM Pathways by Race 
 
Pathway Area Race M SD     ƒ 
Agribusiness Pathway White 3.78 .838 90 
Black or African American 4.20 .858 11 
American Indian or Alaska Native 5.00  1 
Total 3.84 .850 102 
Animal Science Pathway White 3.97 .661 90 
Black or African American 4.21 .739 11 
American Indian or Alaska Native 5.00  1 
Total 4.00 .674 102 
Biotechnology Pathway White 3.75 .843 90 
Black or African American 4.18 .867 11 
American Indian or Alaska Native 5.00  1 
Total 3.81 .857 102 
Environmental Science 
Pathway 
White 3.86 .815 90 
Black or African American 4.31 .580 11 
American Indian or Alaska Native 5.00  1 
Total 3.92 .807 102 
Food, Products, and 
Processing Pathway 
White 3.93 .795 90 
Black or African American 4.36 .692 11 
American Indian or Alaska Native 5.00  1 
Total 3.99 .795 102 
Natural Resource Pathway White 3.85 .764 90 
Black or African American 4.32 .704 11 
American Indian or Alaska Native 5.00  1 




Table 9 (Continued)   
Pathway Area Race M SD f 
Plant Systems Pathway White 3.92 .680 90 
Black or African American 4.49 .524 11 
American Indian or Alaska Native 5.00  1 
Total 3.99 .690 102 
Power, Structural, and 
Technical Pathway 
White 3.68 .821 90 
Black or African American 4.13 .905 11 
American Indian or Alaska Native 5.00  1 
















Rating the Importance of Employability Skills by Highest Degree Earned 
A total of 102 individuals rated the importance of Employability Skills areas. The 
individuals were categorized by highest degree earned which equated to 1.6% with a bachelor’s 
degree (f = 2), 19.4% with a master’s degree (f = 25), 48.8% with a specialist degree (f = 63), and 
30.2% with a doctoral degree (f = 39). Participants rated the importance of Applied Academic 
Skills with a mean of 4.48 (SD = .538) with participants that had a doctoral degree (M = 4.62, SD 
= .521) rating this area the highest, participants that had a specialist degree (M = 4.51, SD = .482) 
rating this area the second highest, participants with a master’s degrees (M = 4.36, SD = .562) 
rating this area the third highest, and participants with a bachelor’s degree (M = 3.25, SD = .354) 
rating this area the lowest. Participants rated the importance of Critical Thinking Skills with a 
mean of 4.71 (SD = .424) with participants that had a specialist degree (M = 4.75, SD = .388) 
rating this area the highest, participants that had a doctoral degree (M = 4.70, SD = .443) rating 
this area the second highest, participants with a master’s degrees (M = 4.66, SD = .452) rating 
this area the third highest, and participants with a bachelor’s degree (M = 4.25, SD = .825) rating 
this area the lowest. Participants rated the importance of Resource Management Skills with a 
mean of 4.40 (SD = .581) with participants that had a doctoral degree (M = 4.51, SD = .652) 
rating this area the highest, participants that had a specialist degree (M = 4.46, SD = .492) rating 
this area the second highest, participants with a master’s degrees (M = 4.15, SD = .649) rating 
this area the third highest, and participants that had a bachelor’s degree (M = 4.25, SD = .707) 
rating this area the lowest. Participants rated the importance of Information Use Skills with a 
mean of 4.48 (SD = .536) with participants that had a doctoral degree (M = 4.61, SD = .554) 
rating this area the highest, participants that had a specialist degree (M = 4.45, SD = .499) rating 
this area the second highest, participants that had a master’s degrees (M = 4.40, SD = .580) rating 
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this area the third highest, and participants that had a bachelor’s degree (M = 4.20, SD = .849) 
rating this area the lowest. Participants rated the importance of Communication Skills with a 
mean of 4.57 (SD = .467) with participants that had a doctoral degree (M = 4.63, SD = .498) 
rating this area the highest, participants that had a specialist degree (M = 4.56, SD = .450) rating 
this area the second highest, participants that had a master’s degrees (M = 4.52, SD = .479) rating 
this area the third highest, and participants that had a bachelor’s degree (M = 4.50, SD = .707) 
rating this area the lowest. Participants rated the importance of Systems Thinking Skills with a 
mean of 4.17 (SD = .683) with participants that had a specialist degree (M = 4.26, SD = .600) 
rating this area the highest, participants that had a doctoral degree (M = 4.23, SD = .783) rating 
this area the second highest, participants that had a master’s degrees (M = 3.95, SD = .701) rating 
this area the third highest, and participants that had a bachelor’s degree (M = 3.50, SD = .707) 
rating this area the lowest. Participants rated the importance of Technology Skills with a mean of 
4.44 (SD = .573) with participants that had a doctoral degree (M = 4.52, SD = .643) rating this 
area the highest, participants that had a specialist degree (M = 4.46, SD = .503) rating this area 
the second highest, participants that had a master’s degrees (M = 4.29, SD = .644) rating this area 
the third highest, and participants with a bachelor’s degree (M = 4.50, SD = .707) rating this area 
the lowest. Participants rated the importance of Personal Qualities with a mean of 4.61 (SD = 
.429) with participants that had a specialist degree (M = 4.67, SD = .401) rating this area the 
highest, participants that had a doctoral degree (M = 4.58, SD = .432) rating this area the second 
highest, participants that had a master’s degrees (M = 4.60, SD = .425) rating this area the third 
highest, and participants that had a bachelor’s degree (M = 3.72, SD = .393) rating this area the 
lowest. Participants rated the importance of Interpersonal Skills with a mean of 4.52 (SD = .477) 
with participants that had a specialist degree (M = 4.57, SD = .444) rating this area the highest, 
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participants that had a doctoral degree (M = 4.50, SD = .516) rating this area the second highest, 
participants that had a master’s degrees (M = 4.49, SD = .488) rating this area the third highest, 
and participants that had a bachelor’s degree (M = 3.80, SD = .283) rating this area the lowest 
(Table 10).     
 
 
      
 
 
Table 10 Rating the Importance of Employability Skills by Highest Degree Earned   
Skill Area Highest Degree 
Earned        M          SD              ƒ 
Applied Academic Skills Bachelor’s 3.25 .354 2 
Master’s 4.36 .562 21 
Specialist 4.51 .482 52 
Doctoral 4.62 .521 27 
Total 4.48 .538 102 
Critical Thinking Skills Bachelor’s 4.25 .825 2 
Master’s 4.66 .452 21 
Specialist 4.75 .388 52 
Doctoral 4.70 .443 27 
Total 4.71 .424 102 
Resource Management Skills Bachelor’s 4.25 .707 2 
Master’s 4.15 .649 21 
Specialist 4.46 .492 52 
Doctoral 4.51 .652 27 
Total 4.40 .581 102 
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Pathway Area Highest  
Degree Earned 
        M        SD f 
Information Use Skills Bachelor’s 4.20 .849 2 
Master’s 4.40 .580 21 
Specialist 4.45 .499 52 
Doctoral 4.61 .554 27 
Total 4.48 .536 102 
Communication Skills Bachelor’s 4.50 .707 2 
Master’s 4.52 .479 21 
Specialist 4.56 .450 52 
Doctoral 4.63 .498 27 
Total 4.57 .467 102 
Systems Thinking Skills Bachelor’s 3.50 .707 2 
Master’s 3.95 .701 21 
Specialist 4.26 .600 52 
Doctoral 4.23 .783 27 
Total 4.17 .683 102 
Technology Skills Bachelor’s 4.50 .707 2 
Master’s 4.29 .644 21 
Specialist 4.46 .503 52 
Doctoral 4.52 .643 27 
Total 4.44 .573 102 
Personal Qualities Bachelor’s 3.72 .393 2 
Master’s 4.60 .425 21 
Specialist 4.67 .401 52 
Doctoral 4.58 .432 27 
Total 4.61 .429 102 
Interpersonal Skills Bachelor’s 3.80 .283 2 
Master’s 4.49 .488 21 
Specialist 4.57 .444 52 
Doctoral 4.50 .516 27 
Total 4.52 .477 102 
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Rating the Importance of STEM Pathways by Highest Degree Earned 
A total of 102 individuals rated the importance of STEM pathways. The individuals were 
categorized by highest degree earned which equated to 1.6% that had a bachelor’s degree (f = 2), 
19.4% that had a master’s degree (f = 25), 48.8% that had a specialist degree (f = 63), and 30.2% 
that had a doctoral degree (f = 39). Participants rated the importance of the Agribusiness Pathway 
with a mean of 3.84 (SD = .850) with participants that had a doctoral degree (M = 4.16, SD = 
.635) rating this area the highest, participants that had a specialist degree (M = 3.83, SD = .870) 
rating this area the second highest, participants that had a master’s degrees (M = 3.56, SD = .755) 
rating this area the third highest, and participants that had a bachelor’s degree (M = 2.50, SD = 
1.121) rating this area the lowest. Participants rated the importance of the Animal Science 
Pathway with a mean of 4.00 (SD = .674) with participants that had a specialist degree (M = 
4.07, SD = .628) rating this area the highest, participants that had a doctoral degree (M = 4.06, 
SD = .709) rating this area the second highest, participants that had a master’s degrees (M = 3.78, 
SD = .751) rating this area the third highest, and participants that had a bachelor’s degree (M = 
3.86, SD = .193) rating this area the lowest. Participants rated the importance of the 
Biotechnology Pathway with a mean of 3.81 (SD = .857) with participants that had a specialist 
degree (M = 3.91, SD = .888) rating this area the highest, participants that had a doctoral degree 
(M = 3.84, SD = .875) rating this area the second highest, participants that had a master’s degrees 
(M = 3.58, SD = .726) rating this area the third highest, and participants with a bachelor’s degree 
(M = 3.81, SD = .272) rating this area the lowest. Participants rated the importance of the 
Environmental Science Pathway with a mean of 3.92 (SD = .807) with participants that had a 
doctoral degree (M = 4.00, SD = .745) rating this area the highest, participants that had a 
specialist degree (M = 3.97, SD = .818) rating this area the second highest, participants that had a 
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bachelor’s degree (M = 3.81, SD = .272) rating this area the third highest, and participants that 
had a master’s degree (M = 3.38, SD = .881) rating this area the lowest. Participants rated the 
importance of the Food, Products, and Processing Pathway with a mean of 3.99 (SD = .795) with 
participants that had a doctoral degree (M = 4.10, SD = .707) rating this area the highest, 
participants that had a specialist degree (M = 4.03, SD = .833) rating this area the second highest, 
participants that had a master’s degrees (M = 3.78, SD = .832) rating this area the third highest, 
and participants that had a bachelor’s degree (M = 3.70, SD = .424) rating this area the lowest. 
Participants rated the importance of the Natural Resources Pathway with a mean of 3.91 (SD = 
.773) with participants that had a doctoral degree (M = 4.05, SD = .658) rating this area the 
highest, participants that had a specialist degree (M = 3.93, SD = .835) rating this area the second 
highest, participants that had a master’s degrees (M = 3.72, SD = .777) rating this area the third 
highest, and participants that had a bachelor’s degree (M = 3.71, SD = .303) rating this area the 
lowest. Participants rated the importance of the Plant Systems Pathway with a mean of 3.99 (SD 
= .690) with participants that had a doctoral degree (M = 4.14, SD = .661) rating this area the 
highest, participants that had a specialist degree (M = 4.05, SD = .645) rating this area the second 
highest, participants that had a master’s degrees (M = 3.70, SD = .794) rating this area the third 
highest, and participants that had a bachelor’s degree (M = 3.70, SD = .424) rating this area the 
lowest. Participants rated the importance of the Power, Structural, and Technical Pathway with a 
mean of 3.74 (SD = .843) with participants that had a doctoral degree (M = 3.94, SD = .805) 
rating this area the highest, participants that had a specialist degree (M = 3.77, SD = .889) rating 
this area the second highest, participants that had a master’s degrees (M = 3.47, SD = .738) rating 
this area the third highest, and participants that had a bachelor’s degree (M = 3.10, SD = .424) 
rating this area the lowest (Table 11). 
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 Pathway Area 
Highest 
Degree 
Earned              M SD ƒ 
Agribusiness Pathway Bachelor’s 2.50 2.121 2 
Master’s 3.56 .755 21 
Specialist 3.83 .870 52 
Doctoral 4.16 .635 27 
Total 3.84 .850 102 
Animal Science Pathway Bachelor’s 3.86 .193 2 
Master’s 3.78 .751 21 
Specialist 4.07 .628 52 
Doctoral 4.06 .709 27 
Total 4.00 .674 102 
Biotechnology Pathway Bachelor’s 2.88 .177 2 
Master’s 3.58 .726 21 
Specialist 3.91 .888 52 
Doctoral 3.84 .875 27 
Total 3.81 .857 102 
Environmental Science Pathway Bachelor’s 3.81 .272 2 
Master’s 3.68 .881 21 
Specialist 3.97 .818 52 
Doctoral 4.00 .745 27 
Total 3.92 .807 102 
Food, Products, and  
Processing Pathway 
Bachelor’s 3.70 .424 2 
Master’s 3.78 .832 21 
Specialist 4.03 .833 52 
Doctoral 4.10 .707 27 




Table 11 (Continued) 
Pathway Area Highest  
Degree Earned 
       M                        SD f 
Natural Resource Pathway Bachelor’s 3.71 .303 2 
Master’s 3.72 .777 21 
Specialist 3.93 .835 52 
Doctoral 4.05 .658 27 
Total 3.91 .773 102 
 
Plant Systems Pathway  Bachelor’s 3.70 .424 2 
 Master’s 3.70 .794 21 
Specialist 4.05 .645 52 
Doctoral 4.14 .661 27 
Total 3.99 .690 102 
Power, Structural, and  
Technical Pathway 
Bachelor’s 3.10 .424 2 
Master’s 3.47 .738 21 
Specialist 3.77 .889 52 
Doctoral 3.94 .805 27 




Rating the Importance of Employability Skills by Duty Allocation 
A total of 102 individuals rated the importance of Employability Skills. The individuals 
were categorized by CTE administrators who reported that a majority of their work-related duties 
were CTE related (f = 92), which equates to 71.32% of respondents, and those that reported the 
majority of their work-related duties are not CTE related (f = 37), which equates to 28.68% of 
respondents. Participants rated the importance of Applied Academic Skills with a mean of 4.48 
(SD = .538) with participants that had a majority of their duties relating to CTE (M = 4.50, SD = 
.540) scoring the pathway slightly higher than participants that did not have the majority of their 
duties related to CTE (M = 4.43, SD = .543). Participants rated the importance of Critical 
Thinking Skills with a mean of 4.71 (SD = .424) with participants that had a majority of their 
duties relating to CTE (M = 4.75, SD = .405) scoring the pathway slightly higher than 
participants that did not have the majority of their duties related to CTE (M = 4.54, SD = .462). 
Participants rated the importance of Resource Management Skills with a mean of 4.40 (SD = 
.581) with participants that had a majority of their duties relating to CTE (M = 4.41, SD = .604) 
scoring the pathway slightly higher than participants that did not have the majority of their duties 
related to CTE (M = 4.38, SD = .498). Participants rated the importance of Information Use 
Skills with a mean of 4.48 (SD = .536) with participants that had a majority of their duties 
relating to CTE (M = 4.49, SD = .560) scoring the pathway slightly higher than participants that 
did not have the majority of their duties related to CTE (M = 4.45, SD = .438). Participants rated 
the importance of Communication Skills with a mean of 4.57 (SD = .467) with participants that 
had a majority of their duties relating to CTE (M = 4.59, SD = .474) scoring the pathway slightly 
higher than participants that did not have the majority of their duties related to CTE (M = 4.50, 
SD = .446). Participants rated the importance of Systems Thinking Skills with a mean of 4.17 
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(SD = .683) with participants that had a majority of their duties relating to CTE (M = 4.18, SD = 
.691) scoring the pathway slightly higher than participants that did not have the majority of their 
duties related to CTE (M = 4.14, SD = .663). Participants rated the importance of Technology 
Skills with a mean of 4.44 (SD = .573) with participants that had a majority of their duties 
relating to CTE (M = 4.44, SD = .570) scoring the pathway slightly higher than participants that 
did not have the majority of their duties related to CTE (M = 4.43, SD = .598). Participants rated 
the importance of Personal Qualities with a mean of 4.61 (SD = .429) with participants that had a 
majority of their duties relating to CTE (M = 4.63, SD = .425) scoring the pathway slightly 
higher than participants that did not have the majority of their duties related to CTE (M = 4.56, 
SD = .453). Participants rated the importance of Interpersonal Skills with a mean of 4.52 (SD = 
.477) with participants that had a majority of their duties relating to CTE (M = 4.52, SD = .493) 
scoring the pathway slightly higher than participants that did not have the majority of their duties 








In your position, are 
the majority of your 
duties related to CTE?            M SD             ƒ 
Applied Academic Skills Yes 4.50 .540 81 
No 4.43 .543 21 
Total 4.48 .538 102 
Critical Thinking Skills Yes 4.75 .405 81 
No 4.54 .462 21 
Total 4.71 .424 102 
Resource Management Skills Yes 4.41 .604 81 
No 4.38 .498 21 
Total 4.40 .581 102 
Information Use Skills Yes 4.49 .560 81 
No 4.45 .438 21 
Total 4.48 .536 102 
Communication Skills Yes 4.59 .474 81 
No 4.50 .446 21 
Total 4.57 .467 102 
Systems Thinking Skills Yes 4.18 .691 81 
No 4.14 .663 21 
Total 4.17 .683 102 
Technology Skills Yes 4.44 .570     81 
No 4.43 .598 21 
Total 4.44 .573 102 
Personal Qualities Yes 4.63 .425 81 
No 4.56 .453 21 
Total 4.61 .429 102 
Interpersonal Skills Yes 4.52 .493 81 
No 4.50 .422 21 









Rating the Importance of STEM Pathways by Duty Allocation 
A total of 102 individuals rated the importance of STEM pathways. The individuals were 
categorized by CTE administrators who reported that a majority of their work-related duties were 
CTE related (f = 92), which equated to 71.32% of respondents, and those that reported the 
majority of their work-related duties were not CTE related (f = 37), which equated to 28.68% of 
respondents. Participants rated the importance of the Agribusiness Pathway with a mean of 3.84 
(SD = .850) with participants that had a majority of their duties relating to CTE (M = 3.83, SD = 
.885) scoring the pathway slightly lower than participants that did not have the majority of their 
duties related to CTE (M = 3.85, SD = .721). Participants rated the importance of the Animal 
Science Pathway with a mean of 4.00 (SD = .674) with participants that had a majority of their 
duties relating to CTE (M = 4.03, SD = .665) scoring the pathway slightly higher than 
participants that did not have the majority of their duties related to CTE (M = 3.91, SD = .718). 
Participants rated the importance of the Animal Science Pathway with a mean of 4.00 (SD = 
.674) with participants that had a majority of their duties relating to CTE (M = 4.03, SD = .665) 
scoring the pathway slightly higher than participants that did not have the majority of their duties 
related to CTE (M = 3.91, SD = .718). Participants rated the importance of the Biotechnology 
Pathway with a mean of 3.81 (SD = .857) with participants that had a majority of their duties 
relating to CTE (M = 3.83, SD = .853) scoring the pathway slightly higher than participants that 
did not have the majority of their duties related to CTE (M = 3.73, SD = .887). Participants rated 
the importance of the Environmental Science Pathway with a mean of 3.92 (SD = .807) with 
participants that had a majority of their duties relating to CTE (M = 3.95, SD = .798) scoring the 
pathway slightly higher than participants that did not have the majority of their duties related to 
CTE (M = 3.78, SD = .845). Participants rated the importance of the Food, Products, and 
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Processing Pathway with a mean of 3.99 (SD = .795) with participants that had a majority of 
their duties relating to CTE (M = 4.03, SD = .816) scoring the pathway slightly higher than 
participants that did not have the majority of their duties related to CTE (M = 3.84, SD = .706). 
Participants rated the importance of the Natural Resources Pathway with a mean of 3.91 (SD = 
.773) with participants that had a majority of their duties relating to CTE (M = 3.94, SD = .796) 
scoring the pathway slightly higher than participants that did not have the majority of their duties 
related to CTE (M = 3.81, SD = .683). Participants rated the importance of the Plant Systems 
Pathway with a mean of 3.99 (SD = .690) with participants that had a majority of their duties 
relating to CTE (M = 4.04, SD = .683) scoring the pathway slightly higher than participants that 
did not have the majority of their duties related to CTE (M = 3.82, SD = .704). Participants rated 
the importance of the Power, Structural, and Technical Pathway with a mean of 3.74 (SD = .843) 
with participants that had a majority of their duties relating to CTE (M = 3.78, SD = .890) 
scoring the pathway slightly higher than participants that did not have the majority of their duties 





Table 13 Rating the Importance of STEM Pathways by Duty Allocation 
 
 
 Pathway Area 
In your position, are 
the majority of your 
duties related to CTE?     M                SD          ƒ 
Agribusiness Pathway Yes 3.83 .885 81 
No 3.85 .721 21 
Total 3.84 .850 102 
Animal Science Pathway Yes 4.03 .665 81 
No 3.91 .718 21 
Total 4.00 .674 102 
Biotechnology Pathway Yes 3.83 .853 81 
No 3.73 .887 21 
Total 3.81 .857 102 
Environmental Science Pathway Yes 3.95 .798 81 
No 3.78 .845 21 
Total 3.92 .807 102 
Food, Products, and Processing Pathway Yes 4.03 .816 81 
No 3.84 .706 21 
Total 3.99 .795 102 
Natural Resources Pathway Yes 3.94 .796 81 
No 3.81 .683 21 
Total 3.91 .773 102 
 Plant Systems Pathway Yes 4.04 .683 81 
No 3.82 .704 21 
Total 3.99 .690 102 
Power, Structural, and Technical 
Pathway 
Yes 3.78 .890 81 
No 3.58 .623 21 









Rating the Importance of Employability Skills by School System Size  
A total of 102 individuals rated the importance of Employability Skills. The individuals 
were categorized by school system sizes of 0-1,000 students P-12 (f = 15) which equates to 
11.6%; 1,000-3,000 students P-12 (f = 41) which equates to 31.8%; 3,000-5,000 students P-12 (f 
= 31) which equates to 23.9%; 5,000-9,000 students P-12 (f = 17) which equates to 13.2%; 
9,000-15,000 students P-12 (f = 15) which equates 11.6%; and 15,000+ students P-12 (f = 9) 
which equates to 8.8%. Participants rated the importance of Applied Academic Skills with a 
mean of 4.48 (SD = .538) with participants that were employed in a school system with 15,000+ 
students (M = 4.78, SD = .441) rating the skill area the highest, participants that were employed 
in a school system with 3,000-5,000 students (M = 4.60, SD = .448) rated the skill area the 
second highest, participants that were employed in a school system with 5,000-9,000 students (M 
= 4.48, SD = .586) and 9,000-15,000 students (M = 4.48, SD = .414) rated the skill area the third 
highest, participants that were employed in a school system with 1,000-3,000 students (M = 4.37, 
SD = .637) rated the skill area the fourth highest, and participants that were employed in a school 
system with 0-1,000 students (M = 4.34, SD = .491) rated the skill area the least. Participants 
rated the importance of Critical Thinking Skills with a mean of 4.71 (SD = .424) with 
participants that were employed in school systems with 3,000-5,000 students (M = 4.86, SD = 
.306) rating the skill area the highest, participants that were employed in a school system with 0-
1,000 students (M = 4.77, SD = .327) rated the skill area the second highest, participants that 
were employed in a school system with 9,000-15,000 students (M = 4.72, SD = .441) and 
15,000+ students (M = 4.72, SD = .441) rated the skill area the third highest, participants that 
were employed in a school system with 5,000-9,000 students (M = 4.64, SD = .476) rated the 
skill area the fourth highest, and participants that were employed in a school system with 1,000-
 
72 
3,000 students (M = 4.59, SD = .501) rated the skill area the lowest. Participants rated the 
importance of Resource Management Skills with a mean of 4.40 (SD = .581) with participants 
that were employed in school systems with 3,000-5,000 students (M = 4.48, SD = .556) rating the 
skill area the highest, participants that were employed in a school system with 15,000+ students 
(M = 4.47, SD = .605) rated the skill area the second highest, participants that were employed in 
a school system with 1,000-3,000 students (M = 4.40, SD = .606) rated the skill area the third 
highest, participants that were employed in a school system with 9,000-15,000 students (M = 
4.35, SD = .666) rated the skill area the fourth highest, participants that were employed in a 
school system with 5,000-9,000 students (M = 4.34, SD = .584) rated the skill area the fifth 
highest, and participants that were employed in a school system with 0-1,000 students (M = 4.32, 
SD = .537) rated the skill area the lowest. Participants rated the importance of Information Use 
Skills with a mean of 4.48 (SD = .536) with participants that were employed in school systems 
with 3,000-5000 students (M = 4.59, SD = .561) rated the skill area the highest, participants that 
were employed in a school system with 0-1,000 students (M = 4.56, SD = .356) rated the skill 
area the second highest, participants that were employed in a school system with 15,000+ 
students (M = 4.49, SD = .641) rated the skill area the third highest, participants that were 
employed in a school system with 1,000-3,000 students (M = 4.43, SD = .542) rated the skill area 
the fourth highest, participants that were employed in a school system with 5,000-9,000 students 
(M = 4.42, SD = .485) rated the skill area the fifth highest, and participants that were employed 
in a school system with 9,000-15,000 (M = 4.37, SD = .610) students rated the skill area the 
lowest. Participants rated the importance of Communication Skills with a mean of 4.57 (SD = 
.467) with participants that were employed in school systems with 0-1,000 students (M = 4.69, 
SD = .394) rated the skill area the highest, participants that were employed in a school system 
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with 3,000-5,000 students (M = 4.66, SD = .431) rated the skill area the second highest, 
participants that were employed in a school system with 9,000-15,000 students (M = 4.58, SD = 
.479) rated the skill area the third highest, participants that were employed in a school system 
with 15,000+ students (M = 4.56, SD = .555) rated the skill area the fourth highest, participants 
that were employed in a school system with 5,000-9,000 students (M = 4.51, SD = .413) rated the 
skill area the fifth highest, and participants that were employed in a school system with 1,000-
3,000 (M = 4.48, SD = .512) students rated the skill area the lowest. Participants rated the 
importance of Systems Thinking Skills with a mean of 4.17 (SD = .683) with participants that 
were employed in school systems with 9,000-15,000 students (M = 4.41, SD = .655) rating the 
skill area the highest, participants that were employed in a school system with 1,000-3,000 
students (M = 4.20, SD = .672) rated the skill area the second highest, participants that were 
employed in a school system with 15,000+ students (M = 4.19, SD = .852) rated the skill area the 
third highest, participants that were employed in a school system with 3,000-5,000 students (M = 
4.12, SD = .701) rated the skill area the fourth highest, and participants that were employed in a 
school system with 5,000-9,000 students (M = 4.09, SD = .685) rated the skill area the lowest. 
Participants rated the importance of Technology Skills with a mean of 4.44 (SD = .573) with 
participants that were employed in school systems with 15,000+ students (M = 4.67, SD = .707) 
rating the skill area the highest, participants that were employed in a school system with 9,000-
15,000 students (M = 4.62, SD = .506) rated the skill area the second highest, participants that 
were employed in a school system with 1,000-3,000 students (M = 4.47, SD = .615) rated the 
skill area the third highest, participants that were employed in a school system with 0-1,000 
students (M = 4.45, SD = .522) rated the skill area the fourth highest, participants that were 
employed in a school system with 3,000-5,000 students (M = 4.29, SD = .464) rated the skill area 
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the fifth highest, and participants that were employed in a school system with 5,000-9,000 
students (M = 4.27, SD = .647) rated the skill area the lowest. Participants rated the importance 
of Personal Qualities with a mean of 4.61 (SD = .429) with participants that were employed in a 
school system with 3,000-5,000 students (M = 4.72, SD = .381) rated the skill area the highest, 
participants that were employed in a school system with 15,000+ students (M = 4.65, SD = .507) 
rated the skill area the second highest, participants that were employed in a school system with 
5,000-9,000 students (M = 4.63, SD = .414) rated the skill area the third highest, participants that 
were employed in a school system with 9,000-15,000 students (M = 4.62, SD = .412) rated the 
skill area the fourth highest, participants that were employed in a school system with 0-1,000 
students (M = 4.55, SD = .501) rated the skill area the fifth highest, and participants that were 
employed in a school system with 1,000-3,000 students (M = 4.54, SD = .441) rated the skill area 
the lowest. Participants rated the importance of Interpersonal Skills with a mean of 4.52 (SD = 
.477) with participants that were employed in a school system with 15,000+ students (M = 4.64, 
SD = .546) rating the skill area the highest, participants that were employed in a school system 
with 3,000-5,000 students (M = 4.59, SD = .474) rated the skill area the second highest, 
participants that were employed in a school system with 9,000-15,000 students (M = 4.52, SD = 
.513) rated the skill area the third highest, participants that were employed in a school system 
with 5,000-9,000 students (M = 4.49, SD = .450) rated the fourth highest, participants that were 
employed in a school system with 1,000-3,000 students (M = 4.46, SD = .489) rated the skill area 
the fifth highest, and participants that were employed in a school system with 0-1,000 students 





Table 14 Rating the Importance of Employability Skills by School System Size 
 
Skill Area School District Size             M           SD     f 
Applied Academic Skills 0-1,000 Students P-12 4.34 .491 11 
1,000-3,000 Students P-12 4.37 .637 34 
3,000-5,000 Students P-12 4.60 .448 24 
5,000-9,000 Students P-12 4.48 .586 11 
9,000-15,000 Students P-12 4.48 .414 13 
15,000+ Students P-12 4.78 .441 9 
Total 4.48 .538 102 
Critical Thinking Skills 0-1,000 Students P-12 4.77 .327 11 
1,000-3,000 Students P-12 4.59 .501 34 
3,000-5,000 Students P-12 4.86 .306 24 
5,000-9,000 Students P-12 4.64 .476 11 
9,000-15,000 Students P-12 4.72 .375 13 
15,000+ Students P-12 4.72 .441 9 
Total 4.71 .424 102 
Resource Management Skills 0-1,000 Students P-12 4.32 .537 11 
1,000-3,000 Students P-12 4.40 .606 34 
3,000-5,000 Students P-12 4.48 .556 24 
5,000-9,000 Students P-12 4.34 .584 11 
9,000-15,000 Students P-12 4.35 .666 13 
15,000+ Students P-12 4.47 .605 9 
Total 4.40 .581 102 
Information Use Skills 0-1,000 Students P-12 4.56 .356 11 
1,000-3,000 Students P-12 4.43 .542 34 
3,000-5,000 Students P-12 4.59 .561 24 
5,000-9,000 Students P-12 4.42 .485 11 
9,000-15,000 Students P-12 4.37 .610 13 
15,000+ Students P-12 4.49 .641 9 





Table 14 (Continued) 
Skill Area School System Size            M           SD      f 
Communication Skills 0-1,000 Students P-12 4.69 .394 11 
1,000-3,000 Students P-12 4.48 .512 34 
3,000-5,000 Students P-12 4.66 .431 24 
5,000-9,000 Students P-12 4.51 .413 11 
9,000-15,000 Students P-12 4.58 .479 13 
15,000+ Students P-12 4.56 .555 9 
Total 4.57 .467 102 
Systems Thinking Skills 0-1,000 Students P-12 4.00 .632 11 
1,000-3,000 Students P-12 4.20 .672 34 
3,000-5,000 Students P-12 4.12 .701 24 
5,000-9,000 Students P-12 4.09 .685 11 
9,000-15,000 Students P-12 4.41 .655 13 
15,000+ Students P-12 4.19 .852 9 
Total 4.17 .683 102 
Technology Skills 0-1,000 Students P-12 4.45 .522 11 
1,000-3,000 Students P-12 4.47 .615 34 
3,000-5,000 Students P-12 4.29 .464 24 
5,000-9,000 Students P-12 4.27 .647 11 
9,000-15,000 Students P-12 4.62 .506 13 
15,000+ Students P-12 4.67 .707 9 
Total 4.44 .573 102 
Personal Qualities 0-1,000 Students P-12 4.55 .501 11 
1,000-3,000 Students P-12 4.54 .441 34 
3,000-5,000 Students P-12 4.72 .381 24 
5,000-9,000 Students P-12 4.63 .414 11 
9,000-15,000 Students P-12 4.62 .412 13 
15,000+ Students P-12 4.65 .507 9 
Total 4.61 .429 102 
Interpersonal Skills 0-1,000 Students P-12 4.44 .437 11 
1,000-3,000 Students P-12 4.46 .489 34 
3,000-5,000 Students P-12 4.59 .474 24 
5,000-9,000 Students P-12 4.49 .450 11 
9,000-15,000 Students P-12 4.52 .513 13 
15,000+ Students P-12 4.64 .546 9 




Rating the Importance of STEM Skills by School System Size 
A total of 102 individuals rated the importance of STEM Skills. The individuals were 
categorized by school system sizes of 0-1,000 students P-12 (f = 15) which equates to 11.6%; 
1,000-3,000 students P-12 (f = 41) which equates to 31.8%; 3,000-5,000 students P-12 (f = 31) 
which equates to 23.9%; 5,000-9,000 students P-12 (f = 17) which equates to 13.2%; 9,000-
15,000 students P-12 (f = 15) which equates 11.6%; and 15,000+ students P-12 (f = 9) which 
equates to 8.8%. Participants rated the importance of the Agribusiness Pathway with a mean of 
3.84 (SD = .850) with participants that were employed in a school system with 1,000-3,000 
students (M = 3.98, SD = .670) rating the pathway the highest, participants that were employed 
in a school system with 5,000-9,000 students (M = 3.95, SD = .530) rated the pathway the second 
highest, participants that were employed in a school system with 15,000+ student (M = 3.93, SD 
= 1.158) rated the pathway the third highest, participants that were employed in a school system 
with 9,000-15,000 (M = 3.80, SD = .721) students rated the pathway the fourth highest, 
participants that were employed in a school system with 3,000-5,000 students (M = 3.68, SD = 
.985) rated the pathway the fifth highest, and participants that were employed in a school system 
with 0-1,000 students (M = 3.58, SD = 1.178) rated the pathway the lowest. Participants rated the 
importance of the Animal Science Pathway with a mean of 4.00 (SD = .674) with participants 
that were employed in a school system with 3,000-5,000 students (M = 4.12, SD = .671) rating 
the pathway the highest, participants that were employed in a school system with 15,000+ 
students (M = 4.11, SD = .823) rated the pathway the second highest, participants that were 
employed in a school system with 5,000-9,000 students (M = 4.10, SD = .387) rated the pathway 
the third highest, participants that were employed in a school system with 9,000-15,000 students 
(M = 4.07, SD = .596) rated the pathway the fourth highest, and participants that were employed 
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in a school system with 1,000-3,000 students (M = 3.90, SD = .743) rated the pathway the fifth 
highest, participants that were employed in a school system with 0-1000 students (M = 3.83, SD 
= .695) rated the pathway the lowest. Participants rated the importance of the Biotechnology 
Pathway with a mean of 3.81 (SD = .857) with participants that were employed in a school 
system with 5,000-9,000 students (M = 3.98, SD = .575) rating the pathway the highest, 
participants that were employed in a school system with 3,000-5,000 students (M = 3.95, SD = 
.947) rated the pathway the second highest, participants that were employed in a school system 
with 9,000-15,000 students (M = 3.88, SD = .833) rated the pathway the third highest, 
participants that were employed in a school system with 15,000+ students (M = 3.83, SD = 
1.097) rated the pathway the fourth highest, participants that were employed in a school system 
with 0-1,000 students (M = 3.70, SD = 1.036) rated the pathway the fifth highest, and 
participants that were employed in a school system with 1,000-3,000 students (M = 3.65, SD = 
.771) rated the pathway the lowest. Participants rated the importance of the Environmental 
Science Pathway with a mean of 3.92 (SD = .807) with participants that were employed in a 
school system with 15,000+ students (M = 4.16, SD = .820) rating the pathway the highest, 
participants that were employed in a school system with 5,000-9,000 students (M = 4.15, SD = 
.483) rated the pathway the second highest, participants that were employed in a school system 
with 3,000-5,000 students (M = 3.96, SD = .913) rated the pathway the third highest, participants 
that were employed in a school system with 9,000-15,000 (M = 3.89, SD = .782) students rated 
the pathway the fourth highest, participants that were employed in a school system with 1,000-
3,000 students (M = 3.87, SD = .776) rated the pathway the fifth highest, and participants that 
were employed in a school system with 0-1,000 students (M = 3.55, SD = .941) rated the 
pathway lowest. Participants rated the importance of the Food, Products, and Processing 
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Pathway with a mean of 3.99 (SD = .795) with participants that were employed in a school 
system with 15,000+ students (M = 4.18, SD = .833) rating the pathway the highest, participants 
that were employed in a school system with 5,000-9,000 students (M = 4.16, SD = .488) rated the 
pathway the second highest, participants that were employed in a school system with 9,000-
15,000 students (M = 4.06, SD = .866) rated the pathway the third highest, participants that were 
employed in a school system with 1,000-3,000 students (M = 4.01, SD = .649) rated the pathway 
the fourth highest, participants that were employed in a school system with 3,000-5,000 students 
(M = 3.94, SD = .899) rated the pathway the fifth highest, and participants that were employed in 
a school system with 0-1,000 students (M = 3.62, SD = 1.101) rated the pathway the lowest. 
Participants rated the importance of the Natural Resources Pathway with a mean of 3.91 (SD = 
.773) with participants that were employed in a school system with 15,000+ students (M = 4.17, 
SD = .807) rating the pathway the highest, participants that were employed in a school system 
with 5,000-9,000 students (M = 4.00, SD = .545) rated the pathway the second highest, 
participants that were employed in a school system with 9,000-15,000 (M = 3.98, SD = .730) 
students rated the pathway the third highest, participants that were employed in a school system 
with 1,000-3,000 students (M = 3.93, SD = .638) rated the pathway the fourth highest, 
participants that were employed in a school system with 3,000-5,000 students (M = 3.87, SD = 
.934) rated the pathway the fifth highest, and participants that were employed in a school system 
with 0-1,000 students (M = 3.58, SD = 1.017) rated the pathway the lowest. Participants rated the 
importance of the Plant Systems Pathway with a mean of 3.99 (SD = .690) with participants that 
were employed in a school system with 15,000+ students (M = 4.16, SD = .760) and 5,000-9,000 
students (M = 4.16, SD = .332) rating the pathway the highest, participants that were employed 
in a school system with 9,000-15,000 students (M = 4.05, SD = .689) rated the pathway the 
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second highest, participants that were employed in a school system with 3,000-5,000 students (M 
= 4.02, SD = .698) rated the pathway the third highest, participants that were employed in a 
school system with 1,000-3,000 students (M = 3.99, SD = .620) rated the pathway the fourth 
highest, participants that were employed in a school system with 0-1,000 students (M = 3.58, SD 
= 1.014) rated the pathway the lowest. Participants rated the importance of the Power, Structural, 
and Technical Systems Pathway with a mean of 3.74 (SD = .843) with participants that were 
employed in a school system with 5,000-9,000 students (M = 3.91, SD = .561) rating the pathway 
the highest, participants that were employed in a school system with 1,000-3,000 students (M = 
3.89, SD = .633) rated the pathway the second highest, participants that were employed in a 
school system with 9,000-15,000 students (M = 3.88, SD = .851) rated the pathway the third 
highest, participants that were employed in a school system with 3,000-5,000 students (M = 3.66, 
SD = .989) rated the pathway the fourth highest, participants that were employed in a school 
system with 15,000+ students (M = 3.58, SD = 1.168) rated the pathway the fifth highest, and 
participants that were employed in a school system with 0-1000 students (M = 3.25, SD = .951) 




Table 15 Rating the Importance of STEM Skills by School System Size 
Pathway Area School District Size  M           SD            f 
Agribusiness Pathway 0-1,000 Students P-12 3.58 1.178 11 
1,000-3,000 Students P-12 3.98 .670 34 
3,000-5,000 Students P-12 3.68 .985 24 
5,000-9,000 Students P-12 3.95 .530 11 
9,000-15,000 Students P-12 3.80 .721 13 
15,000+ Students P-12 3.93 1.158 9 
Total 3.84 .850 102 
Animal Science 
Pathway 
0-1,000 Students P-12 3.83 .695 11 
1,000-3,000 Students P-12 3.90 .743 34 
3,000-5,000 Students P-12 4.12 .671 24 
5,000-9,000 Students P-12 4.10 .387 11 
9,000-15,000 Students P-12 4.07 .596 13 
15,000+ Students P-12 4.11 .823 9 
Total 4.00 .674 102 
Biotechnology Pathway 0-1,000 Students P-12 3.70 1.036 11 
1,000-3,000 Students P-12 3.65 .771 34 
3,000-5,000 Students P-12 3.95 .947 24 
5,000-9,000 Students P-12 3.98 .575 11 
9,000-15,000 Students P-12 3.88 .833 13 
15,000+ Students P-12 3.83 1.097 9 
Total 3.81 .857 102 
Environmental  
Science Pathway 
0-1,000 Students P-12 3.55 .941 11 
1,000-3,000 Students P-12 3.87 .776 34 
3,000-5,000 Students P-12 3.96 .913 24 
5,000-9,000 Students P-12 4.15 .483 11 
9,000-15,000 Students P-12 3.89 .782 13 
15,000+ Students P-12 4.16 .820 9 





Table 15 (Continued) 
Pathway Area School System Size   M            SD           f 
Food Products and 
Processing Pathway 
0-1,000 Students P-12 3.62 1.101 11 
1,000-3,000 Students P-12 4.01 .649 34 
3,000-5,000 Students P-12 3.94 .899 24 
5,000-9,000 Students P-12 4.16 .488 11 
9,000-15,000 Students P-12 4.06 .866 13 
15,000+ Students P-12 4.18 .833 9 
Total 3.99 .795 102 
Natural Resources 
Pathway 
0-1,000 Students P-12 3.58 1.017 11 
1,000-3,000 Students P-12 3.93 .638 34 
3,000-5,000 Students P-12 3.87 .934 24 
5,000-9,000 Students P-12 4.00 .545 11 
9,000-15,000 Students P-12 3.98 .730 13 
15,000+ Students P-12 4.17 .807 9 
Total 3.91 .773 102 
Plant Systems 0-1,000 Students P-12 3.58 1.014 11 
1,000-3,000 Students P-12 3.99 .620 34 
3,000-5,000 Students P-12 4.02 .698 24 
5,000-9,000 Students P-12 4.16 .332 11 
9,000-15,000 Students P-12 4.05 .689 13 
15,000+ Students P-12 4.16 .760 9 
Total 3.99 .690 102 
Power Structural and 
Technical Pathway 
0-1,000 Students P-12 3.25 .951 11 
1,000-3,000 Students P-12 3.89 .633 34 
3,000-5,000 Students P-12 3.66 .989 24 
5,000-9,000 Students P-12 3.91 .561 11 
9,000-15,000 Students P-12 3.88 .851 13 
15,000+ Students P-12 3.58 1.168 9 







Rating the Importance of Employability Skills by Charter School Designation 
A total of 102 individuals rated the importance of employability skills. The individuals 
were categorized by CTE administrators that supervise a charter school (f = 18) and those that do 
not supervise a charter school (f = 111). Participants rated the importance of Applied Academic 
Skills with a mean of 4.48 (SD = .538) with participants that were an administrator over a charter 
school (M = 4.54, SD = .450) rating the skill area slightly higher than participants that were not 
an administrator over a charter school (M = 4.48, SD = .551). Participants rated the importance 
of Critical Thinking Skills with a mean of 4.71 (SD = .424) with participants that were an 
administrator over a charter school (M = 4.61, SD = .473) rating the skill area slightly lower than 
participants that were not an administrator over a charter school (M = 4.72, SD = .418). 
Participants rated the importance of Resource Management Skills with a mean of 4.40 (SD = 
.581) with participants that were an administrator over a charter school (M = 4.27, SD = .678) 
rating the skill area slightly lower than participants that were not an administrator over a charter 
school (M = 4.42, SD = .569). Participants rated the importance of Information Use Skills with a 
mean of 4.48 (SD = .536) with participants that were an administrator over a charter school (M = 
4.22, SD = .679) rating the skill area slightly lower than participants that were not an 
administrator over a charter school (M = 4.51, SD = .508). Participants rated the importance of 
Communication Skills with a mean of 4.57 (SD = .467) with participants that were an 
administrator over a charter school (M = 4.42, SD = .594) rating the skill area slightly lower than 
participants that were not an administrator over a charter school (M = 4.59, SD = .448). 
Participants rated the importance of Systems Thinking Skills with a mean of 4.17 (SD = .683) 
with participants that were an administrator over a charter school (M = 4.19, SD = .717) rating 
the skill area slightly higher than participants that were not an administrator over a charter school 
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(M = 4.17, SD = .682). Participants rated the importance of Technology Use Skills with a mean 
of 4.44 (SD = .573) with participants that were an administrator over a charter school (M = 4.42, 
SD = .669) rating the skill area slightly lower than participants that were not an administrator 
over a charter school (M = 4.44, SD = .563). Participants rated the importance of Personal 
Qualities with a mean of 4.61 (SD = .429) with participants that were an administrator over a 
charter school (M = 4.65, SD = .476) rating the skill area slightly lower than participants that 
were not an administrator over a charter school (M = 4.65, SD = .476). Participants rated the 
importance of Personal Qualities with a mean of 4.52 (SD = .477) with participants that were an 
administrator over a charter school (M = 4.45, SD = .540) rating the skill area slightly lower than 





Table 16 Rating the Importance of Employability Skills by Charter School Designation 
 
 
 Skill Area 
Are you a CTE 
administrator over 
a charter school?  M SD                  ƒ 
Applied Academic Skills Yes 4.54 .450 12 
No 4.48 .551 90 
Total 4.48 .538 102 
Critical Thinking Skills Yes 4.61 .473 12 
No 4.72 .418 90 
Total 4.71 .424 102 
Resource Management Skills Yes 4.27 .678 12 
No 4.42 .569 90 
Total 4.40 .581 102 
Information Use Skills Yes 4.22 .679 12 
No 4.51 .508 90 
Total 4.48 .536 102 
Communication Skills Yes 4.42 .594 12 
No 4.59 .448 90 
Total 4.57 .467 102 
System Thinking Skills Yes 4.19 .717 12 
No 4.17 .682 90 
Total 4.17 .683 102 
Technology Skills Yes 4.42 .669 12 
No 4.44 .563 90 
Total 4.44 .573 102 
Personal Qualities Yes 4.65 .476 12 
No 4.61 .425 90 
Total 4.61 .429 102 
Interpersonal Skills Yes 4.45 .540 12 
No 4.53 .471 90 








Rating the Importance of STEM Pathways by Charter School Designation 
A total of 102 individuals rated the importance of STEM pathways. The individuals were 
categorized by CTE administrators that supervise a charter school (f = 12) and those that did not 
supervise a charter school (f = 90). Participants rated the importance of the Agribusiness 
Pathway with a mean of 3.84 (SD = .850) with participants that were an administrator over a 
charter school (M = 3.60, SD = 1.185) rating the skill area slightly lower than participants that 
were not an administrator over a charter school (M = 3.87, SD = .779). Participants rated the 
importance of the Animal Science Pathway with a mean of 4.00 (SD = .674) with participants 
that were an administrator over a charter school (M = 3.93, SD = .805) rating the skill area 
slightly lower than participants that were not an administrator over a charter school (M = 4.01, 
SD = .659). Participants rated the importance of the Biotechnology Pathway with a mean of 3.81 
(SD = .857) with participants that were an administrator over a charter school (M = 3.77, SD = 
1.140) rating the skill area slightly lower than participants that were not an administrator over a 
charter school (M = 3.81, SD = .820). Participants rated the importance of the Environmental 
Science Pathway with a mean of 3.92 (SD = .807) with participants that were an administrator 
over a charter school (M = 3.71, SD = 1.205) rating the skill area slightly lower than participants 
that were not an administrator over a charter school (M = 3.94, SD = .743). Participants rated the 
importance of the Food, Products, and Processing Pathway with a mean of 3.99 (SD = .795) with 
participants that were an administrator over a charter school (M = 3.73, SD = 1.201) rating the 
skill area slightly lower than participants that were not an administrator over a charter school (M 
= 4.02, SD = .728). Participants rated the importance of the Natural Resource Pathway with a 
mean of 3.91 (SD = .773) with participants that were an administrator over a charter school (M = 
3.58, SD = 1.125) rating the skill area slightly lower than participants that were not an 
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administrator over a charter school (M = 3.96, SD = .711). Participants rated the importance of 
the Plant Systems Pathway with a mean of 3.99 (SD = .690) with participants that were an 
administrator over a charter school (M = 3.98, SD = .606) rating the skill area slightly lower than 
participants that were not an administrator over a charter school (M = 4.00, SD = .703). 
Participants rated the importance of the Power, Structural, and Technical Pathway with a mean 
of 3.74 (SD = .843) with participants that were an administrator over a charter school (M = 3.68, 
SD = 1.025) rating the skill area slightly lower than participants that were not an administrator 




Table 17  Rating the Importance of STEM Pathways by Charter School Designation 
 
 Pathway Area 
Are you a CTE 
administrator over a 
charter school?    M SD  ƒ 
Agribusiness Pathway Yes 3.60 1.185 12 
No 3.87 .799 90 
Total 3.84 .850 102 
Animal Science Pathway Yes 3.93 .805 12 
No 4.01 .659 90 
Total 4.00 .674 102 
Biotechnology Pathway Yes 3.77 1.140 12 
No 3.81 .820 90 
Total 3.81 .857 102 
Environmental Science Pathway Yes 3.71 1.205 12 
No 3.94 .743 90 
Total 3.92 .807 102 
Food, Products, and Processing Pathway Yes 3.73 1.201 12 
No 4.02 .728 90 
Total 3.99 .795 102 
Natural Resource Pathway  Yes 3.58 1.125 12 
No 3.96 .711 90 
Total 3.91 .773 102 
Plant Systems Pathway Yes 3.98 .606 12 
No 4.00 .703 90 
Total 3.99 .690 102 
Power, Structural, and Technical Pathway Yes 3.68 1.025 12 
No 3.75 .823 90 










Rating the Importance of Employability Skills by School System Type 
A total of 102 individuals rated the importance of employability skills. The individuals 
were categorized by CTE administrators that are employed in a city school system (f = 38) and 
those that are employed in a county school system (f = 91). Participants rated the importance of 
Applied Academic Skills with a mean of 4.48 (SD = .538) with participants that were employed 
in a county school system (M = 4.48, SD = .557) rating the skill area slightly lower than 
participants that were employed in a city school system (M = 4.50, SD = .454). Participants rated 
the importance of Critical Thinking Skills with a mean of 4.71 (SD = .424) with participants that 
were employed in a county school system (M = 4.73, SD = .417) rating the skill area slightly 
higher than participants that were employed in a city school system (M = 4.61, SD = .454). 
Participants rated the importance of Resource Management Skills with a mean of 4.40 (SD = 
.581) with participants that were employed in a county school system (M = 4.46, SD = .563) 
rating the skill area slightly higher than participants that were employed in a city school system 
(M = 4.17, SD = .624). Participants rated the importance of Information Use Skills with a mean 
of 4.48 (SD = .536) with participants that were employed in a county school system (M = 4.50, 
SD = .522) rating the skill area slightly higher than participants that were employed in a city 
school system (M = 4.39, SD = .604). Participants rated the importance of Communication Skills 
with a mean of 4.57 (SD = .467) with participants that were employed in a county school system 
(M = 4.57, SD = .467) rating the skill area higher than participants that were employed in a city 
school system (M = 4.56, SD = .483). Participants rated the importance of Systems Thinking 
Skills with a mean of 4.17 (SD = .683) with participants that were employed in a county school 
system (M = 4.26, SD = .657) rating the skill area slightly higher than participants that were 
employed in a city school system (M = 3.78, SD = .676). Participants rated the importance of 
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Technology Skills with a mean of 4.44 (SD = .573) with participants that were employed in a 
county school system (M = 4.51, SD = .570) rating the skill area slightly higher than participants 
that were employed in a city school system (M = 4.11, SD = .471). Participants rated the 
importance of Personal Qualities with a mean of 4.61 (SD = .429) with participants that were 
employed in a county school system (M = 4.62, SD = .421) rating the skill area slightly higher 
than participants that were employed in a city school system (M = 4.57, SD = .475). Participants 
rated the importance of Interpersonal Skills with a mean of 4.52 (SD = .477) with participants 
that were employed in a county school system (M = 4.53, SD = .474) rating the skill area slightly 





Table 18  Rating the Importance of Employability Skills by School System Type  
 Skill Area School System Type          M           SD              ƒ 
Applied Academic Skills City School System 4.50 .454 18 
County School System 4.48 .557 84 
Total 4.48 .538 102 
Critical Thinking Skills City School System 4.61 .454 18 
County School System 4.73 .417 84 
Total 4.71 .424 102 
Resource Management Skills City School System 4.17 .624 18 
County School System 4.46 .563 84 
Total 4.40 .581 102 
Information Use Skills City School System 4.39 .604 18 
County School System 4.50 .522 84 
Total 4.48 .536 102 
Communication Skills City School System 4.56 .483 18 
County School System 4.57 .467 84 
Total 4.57 .467 102 
Systems Thinking Skills City School System 3.78 .676 18 
County School System 4.26 .657 84 
Total 4.17 .683 102 
Technology Skills City School System 4.11 .471 18 
County School System 4.51 .570 84 
Total 4.44 .573 102 
Personal Qualities City School System 4.57 .475 18 
County School System 4.62 .421 84 
Total 4.61 .429 102 
Interpersonal Skills City School System 4.44 .497 18 
County School System 4.53 .474 84 











Rating the Importance of STEM Skills by School System Type 
A total of 102 individuals rated the importance of STEM pathways. The individuals were 
categorized by CTE administrators that are employed in a city school system (f = 38) and those 
that are employed in a county school system (f = 91). Participants rated the importance of the 
Agribusiness Pathway with a mean of 3.84 (SD = .850) with participants that were employed in a 
county school system (M = 3.92, SD = .811) rating the pathway slightly higher than participants 
that were employed in a city school system (M = 3.47, SD = .953). Participants rated the 
importance of the Animal Science Pathway with a mean of 4.00 (SD = .674) with participants 
that were employed in a county school system (M = 4.08, SD = .656) rating the pathway slightly 
higher than participants that were employed in a city school system (M = 3.66, SD = .666). 
Participants rated the importance of the Biotechnology Pathway with a mean of 3.81 (SD = .857) 
with participants that were employed in a county school system (M = 3.90, SD = .848) rating the 
pathway slightly higher than participants that were employed in a city school system (M = 3.36, 
SD = .773). Participants rated the importance of the Environmental Science Pathway with a mean 
of 3.92 (SD = .807) with participants that were employed in a county school system (M = 4.01, 
SD = .759) rating the pathway slightly higher than participants that were employed in a city 
school system (M = 3.50, SD = .911). Participants rated the importance of the Food, Products, 
and Processing Pathway with a mean of 3.99 (SD = .795) with participants that were employed in 
a county school system (M = 4.08, SD = .750) rating the pathway slightly higher than 
participants that were employed in a city school system (M = 3.57, SD = .882). Participants rated 
the importance of the Natural Resource Pathway with a mean of 3.91 (SD = .773) with 
participants that were employed in a county school system (M = 4.07, SD = .672) rating the 
pathway slightly higher than participants that were employed in a city school system (M = 3.64, 
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SD = .681). Participants rated the importance of the Plant Systems Pathway with a mean of 3.99 
(SD = .690) with participants that were employed in a county school system (M = 4.07, SD = 
.672) rating the pathway slightly higher than participants that were employed in a city school 
system (M = 3.64, SD = .681). Participants rated the importance of the Power Structural, and 
Technical Pathway with a mean of 3.74 (SD = .843) with participants that were employed in a 
county school system (M = 3.80, SD = .828) rating the pathway slightly higher than participants 




Table 19 Rating the Importance of STEM Skills by School System Type   
 
  Pathway Area 
School System Type 
                       
M       SD 
                    
ƒ 
Agribusiness Pathway City School System 3.47 .953 18 
County School System 3.92 .811 84 
Total 3.84 .850 102 
Animal Science Pathway City School System 3.66 .666 18 
County School System 4.08 .656 84 
Total 4.00 .674 102 
Biotechnology Pathway City School System 3.36 .773 18 
County School System 3.90 .848 84 
Total 3.81 .857 102 
Environmental Science Pathway City School System 3.50 .911 18 
County School System 4.01 .759 84 
Total 3.92 .807 102 
Food, Products, and  
Processing Pathway 
City School System 3.57 .882 18 
County School System 4.08 .750 84 
Total 3.99 .795 102 
Natural Resource Pathway City School System 3.44 .879 18 
County School System 4.01 .714 84 
Total 3.91 .773 102 
Plant Systems Pathway City School System 3.64 .681 18 
County School System 4.07 .672 84 
Total 3.99 .690 102 
Power, Structural, and  
Technical Pathway 
City School System 3.43 .868 18 
County School System 3.80 .828 84 








Rating the Importance of Employability Skills by Years of Experience as a Teacher 
A total of 102 individuals rated the importance of employability skills. These CTE 
administrators were categorized by their years of experience as a classroom teacher. There were 
13.2% of respondents that reported having 1-5 years of teaching experience (f = 17), 22.5% of 
respondents reported having 6-10 years of teaching experience (f = 29), 35.7% reported having 
11-15 years of teaching experience (f = 46), 16.3 % reported having 16-20 years of teaching 
experience (f = 21), 5.4% reported having 21-25 years of experience (f = 7), 4.7% reported 
having 26-29 years of experience (f = 6), and 2.3% reported having 30+ years of teaching 
experience (f = 3). Participants rated the importance of Applied Academic Skills with a mean of 
4.48 (SD = .538) with participants that had 11-15 years of experience (M = 4.67, SD = .407) 
rating the skill area the highest, participants with 30+ years of experience (M = 4.50, SD = .500) 
rated the skill area the second highest, participants with 26-29 years of experience (M = 4.46, SD 
= .510) rated the skill area the third highest, participants with 6-10 years of experience (M = 
4.44, SD = .533) rated the skill area the fourth highest, participants with 16-20 years of 
experience (M = 4.41, SD = .718) rated the skill area the fifth highest, and participants with 21-
25 years of experience (M = 4.32, SD = .590) rated the skill area the sixth highest, and 
participants with 1-5 years of experience (M = 4.25, SD = .533) rated the skill area the lowest. 
Participants rated the importance of Critical Thinking Skills with a mean of 4.71 (SD = .424) 
with participants that had 30+ years of experience (M = 5.00, SD = .000) rating the skill area the 
highest, participants with 11-15 years of experience (M = 4.88, SD = .287) rated the skill area the 
second highest, participants with 26-29 years of experience (M = 4.72, SD = .443) rated the skill 
area the third highest, participants with 6-10 years of experience (M = 4.66, SD = .446) rated the 
skill area the fourth highest, participants with 16-20 years of experience (M = 4.65, SD= .444)  
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rated the skill area the fifth highest, participants with 21-25 years of experience (M = 4.64, SD = 
.466) rated the skill area the sixth highest, and participants with 1-5 years of experience (M = 
4.36, SD = .486) rated the skill area the lowest. Participants rated the importance of Resource 
Management Skills with a mean of 4.40 (SD = .581) with participants that had 21-25 years of 
experience (M = 4.64, SD = .349) rating the skill area the highest, participants with 11-15 years 
of experience (M = 4.50, SD = .523) rated the skill area the second highest, participants with 6-
10 years of experience (M = 4.46, SD = .540) rated the skill area the third highest, participants 
with 16-20 years of experience (M = 4.40, SD = .632) rated the skill area the fourth highest, 
participants with 30+ years of experience (M = 4.33, SD= .520) rated the skill area the fifth 
highest, participants with 1-5 years of experience (M = 4.13, SD = .765) rated the skill area the 
sixth highest, and participants with 26-29 years of experience (M = 4.00, SD = .612) rated the 
skill area the lowest. Participants rated the importance of Information Use Skills with a mean of 
4.48 (SD = .536) with participants that had 11-15 years of experience (M = 4.62, SD = .526) 
rating the skill area the highest, participants with 21-25 years of experience (M = 4.57, SD = 
.509) rated the skill area the second highest, participants with 30+ years of experience (M = 4.53, 
SD = .503) rated the skill area the third highest, participants with 6-10 years of experience (M = 
4.50, SD = .479) rated the skill area the fourth highest, participants with 26-29 years of 
experience (M = 4.47, SD= .432) rated the skill area the fifth highest, participants with 1-5 years 
of experience (M = 4.32, SD = .594) rated the skill area the sixth highest, and participants with 
16-20 years of experience (M = 4.24, SD = .605) rated the skill area the lowest. Participants rated 
the importance of Communication Skills with a mean of 4.57 (SD = .467) with participants that 
had 11-15 years of experience (M = 4.75, SD = .355) rating the skill area the highest, participants 
with 30+ years of experience (M = 4.73, SD = .306) rated the skill area the second highest, 
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participants with 26-29 years of experience (M = 4.63, SD = .497) rated the skill area the third 
highest, participants with 6-10 years of experience (M = 4.53, SD = .513) rated the skill area the 
fourth highest, participants with 21-25 years of experience (M = 4.51, SD= .474) rated the skill 
area the fifth highest, participants with 16-20 years of experience (M = 4.41, SD = .472) rated the 
skills area the sixth highest, and participants with 1-5 years of experience (M = 4.33, SD = .555) 
rated the skill area the lowest. Participants rated the importance of Systems Thinking Skills with 
a mean of 4.17 (SD = .683) with participants that had 11-15 years of experience (M = 4.41, SD = 
.629) rating the skill area the highest, participants with 6-10 years of experience (M = 4.25, SD = 
.631) rated the skill area the second highest, participants with 26-29 years of experience (M = 
4.06, SD = .534) rated the skill area the third highest, participants with 21-25 years of experience 
(M = 4.05, SD = .705) rated the skill area the fourth highest, participants with 16-20 years of 
experience (M = 3.94, SD= .748) rated the skill area the fifth highest, participants with 1-5 years 
of experience (M = 3.92, SD = .806) rated the skill area the sixth highest, and participants with 
30+ years of experience (M = 3.78, SD = .385) rated the skill area the lowest. Participants rated 
the importance of Technology Use Skills with a mean of 4.44 (SD = .573) with participants that 
had 30+ years of experience (M = 4.67, SD = .577) rating the skill area the highest, participants 
with 11-15 years of experience (M = 4.61, SD = .496) rated the skill area the second highest, 
participants with 16-20 years of experience (M = 4.59, SD = .618) rated the skill area the third 
highest, participants with 26-29 years of experience (M = 4.50, SD = .548) rated the skill area the 
fourth highest, participants with 21-25 years of experience (M = 4.43, SD= .535) rated the skill 
area the fifth highest, participants with 6-10 years of experience (M = 4.29, SD = .464) rated the 
skill area the sixth highest, and participants with 1-5 years of experience (M = 4.00, SD = .739) 
rated the skill area the lowest. Participants rated the importance of Personal Qualities with a 
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mean of 4.61 (SD = .429) with participants that had 26-29 years of experience (M = 4.80, SD = 
.248) rating the skill area the highest, participants with 11-15 years of experience (M = 4.75, SD 
= .374) rated the skill area the second highest, participants with 30+ years of experience (M = 
4.67, SD = .294) rated the skill area the third highest, participants with 6-10 years of experience 
(M = 4.60, SD = .404) rated the skill area the fourth highest, participants with 16-20 years of 
experience (M = 4.57, SD= .466) rated the skill area the fifth highest, and participants with 21-25 
years of experience (M = 4.40, SD = .591) rated the skill area the sixth highest, and participants 
with 1-5 years of experience (M = 4.35, SD = .461) rated the skill area the lowest. Participants 
rated the importance of Interpersonal Skills with a mean of 4.52 (SD = .477) with participants 
that had 26-29 years of experience (M = 4.70, SD = .276) rating the skill area the highest, 
participants with 11-15 years of experience (M = 4.64, SD = .423) rated the skill area the second 
highest, participants with 6-10 years of experience (M = 4.52, SD = .490) rated the skill area the 
third highest, participants with 16-20 years of experience (M = 4.48, SD = .464) rated the skill 
area the fourth highest, participants with 30+ years of experience (M = 4.47, SD= .231) rated the 
skill area the fifth highest, participants with 21-25 years of experience (M = 4.37, SD = .616) 
rated the skill area the sixth highest, and participants with 1-5 years of experience (M = 4.25, SD 
















Experience as a 
Classroom 
Teacher             M                       SD                ƒ 
Applied Academic Skills 1-5 Years 4.25 .533 12 
6-10 Years 4.44 .533 24 
11-15 Years 4.67 .407 33 
16-20 years 4.41 .718 17 
21-25 Years 4.32 .590 7 
26-29 Years 4.46 .510 6 
30+ Years 4.50 .500 3 
Total 4.48 .538 102 
Critical Thinking Skills 1-5 Years 4.36 .486 12 
6-10 Years 4.66 .446 24 
11-15 Years 4.88 .287 33 
16-20 years 4.65 .444 17 
21-25 Years 4.64 .466 7 
26-29 Years 4.72 .443 6 
30+ Years 5.00 .000 3 
Total 4.71 .424 102 
Resource Management Skills 1-5 Years 4.13 .765 12 
6-10 Years 4.46 .540 24 
11-15 Years 4.50 .523 33 
16-20 years 4.40 .632 17 
21-25 Years 4.64 .349 7 
26-29 Years 4.00 .612 6 
30+ Years 4.33 .520 3 
Total 4.40 .581 102 
Information Use Skills 1-5 Years 4.32 .594 12 
6-10 Years 4.50 .479 24 
11-15 Years 4.62 .526 33 
16-20 years 4.24 .605 17 
21-25 Years 4.57 .509 7 
26-29 Years 4.47 .432 6 
30+ Years 4.53 .503 3 





Table 20 (Continued) 
Skill Area Years of Experience            M SD                      f
Communication Skills 
 
1-5 Years 4.33 .555 12 
6-10 Years 4.53 .513 24 
11-15 Years 4.75 .355 33 
16-20 years 4.41 .472 17 
21-25 Years 4.51 .474 7 
26-29 Years 4.63 .497 6 
30+ Years 4.73 .306 3 
Total 4.57 .467 102 
Systems Thinking Skills 1-5 Years 3.92 .806 12 
6-10 Years 4.25 .631 24 
11-15 Years 4.41 .629 33 
16-20 years 3.94 .748 17 
21-25 Years 4.05 .705 7 
26-29 Years 4.06 .534 6 
30+ Years 3.78 .385 3 
Total 4.17 .683 102 
Technology Skills 1-5 Years 4.00 .739 12 
6-10 Years 4.29 .464 24 
11-15 Years 4.61 .496 33 
16-20 years 4.59 .618 17 
21-25 Years 4.43 .535 7 
26-29 Years 4.50 .548 6 
30+ Years 4.67 .577 3 
Total 4.44 .573 102 
Personal Qualities 1-5 Years 4.35 .461 12 
6-10 Years 4.60 .404 24 
11-15 Years 4.75 .374 33 
16-20 years 4.57 .466 17 
21-25 Years 4.40 .591 7 
26-29 Years 4.80 .248 6 
30+ Years 4.67 .294 3 
Total 4.61 .429 102 
Interpersonal Skills 1-5 Years 4.25 .592 12 
6-10 Years 4.52 .490 24 
11-15 Years 4.64 .423 33 
16-20 years 4.48 .464 17 
21-25 Years 4.37 .616 7 
26-29 Years 4.70 .276 6 
30+ Years 4.47 .231 3 
Total 4.52 .477 102 
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Rating the Importance of STEM Pathways by Years of Experience as a Teacher 
A total of 102 individuals rated the importance of STEM pathways. These CTE 
administrators were categorized by their years of experience as a classroom teacher. There were 
13.2% of respondents that reported having 1-5 years of teaching experience (f = 17), 22.5% of 
respondents reported having 6-10 years of teaching experience (f = 29), 35.7% reported having 
11-15 years of teaching experience (f = 46), 16.3 % reported having 16-20 years of teaching 
experience (f = 21), 5.4% reported having 21-25 years of experience (f = 7), 4.7% reported 
having 26-29 years of experience (f = 6), and 2.3% reported having 30+ years of teaching 
experience (f = 3). Participants rated the importance of the Agribusiness Pathway with a mean of 
3.84 (SD = .850) with participants that had 11-15 years of experience (M = 3.95, SD = .930) 
rating the pathway the highest, participants with 16-20 years of experience (M = 3.93, SD = .644) 
rated the pathway the second highest, participants with 6-10 years of experience (M = 3.90, SD = 
.824) rated the pathway the third highest, participants with 1-5 years of experience (M = 3.75, SD 
= .672) rated the pathway the fourth highest, participants with 26-29 years of experience (M = 
3.67, SD = .755) and 30+ years of experience (M = 3.67, SD= .577) rated the pathway the fifth 
highest, and participants with 21-25 years of experience (M = 3.23, SD = 1.354) rated the 
pathway the lowest. Participants rated the importance of the Animal Science Pathway with a 
mean of 4.00 (SD = .674) with participants that had 11-15 years of experience (M = 4.16, SD = 
.574) rating the pathway the highest, participants with 16-20 years of experience (M = 4.12, SD = 
.531) rated the pathway the second highest, participants with 6-10 years of experience (M = 4.02, 
SD = .801) rated the pathway the third highest, participants with 21-25 years of experience (M = 
3.84, SD = .508) rated the pathway the fourth highest, participants with 26-29 years of 
experience (M = 3.80, SD = .930) rated the pathway the fifth highest, participants with 1-5 years   
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of experience (M = 3.73, SD = .765) rated the pathway the sixth highest, and participants with 
30+ years of experience (M = 3.45, SD = .506) rated the pathway the lowest. Participants rated 
the importance of the Biotechnology Pathway with a mean of 3.81 (SD = .857) with participants 
that had 16-20 years of experience (M = 4.09, SD = .572) rating the pathway the highest, 
participants with 26-29 years of experience (M = 3.96, SD = .813) rated the pathway the second 
highest, participants with 11-15 years of experience (M = 3.86, SD = .956) rated the pathway the 
third highest, participants with 1-5 years of experience (M = 3.85, SD = .652) rated the pathway 
the fourth highest, participants with 6-10 years of experience (M = 3.73, SD = 1.005) rated the 
pathway the fifth highest, participants with 30+ years of experience (M = 3.50, SD = .866) rated 
the pathway the sixth highest, and participants with 21-25 years of experience (M = 3.07, SD = 
.426) rated the pathway the lowest. Participants rated the importance of the Environmental 
Science Pathway with a mean of 3.92 (SD = .807) with participants that had 16-20 years of 
experience (M = 4.25, SD = .446) rating the pathway the highest, participants with 11-15 years of 
experience (M = 3.98, SD = .919) rated the pathway the second highest, participants with 1-5 
years of experience (M = 3.95, SD = .513) rated the pathway the third highest, participants with 
6-10 years of experience (M = 3.84, SD = .906) rated the pathway the fourth highest, participants 
with 26-29 years of experience (M = 3.71, SD = 1.005) rated the pathway the fifth highest, 
participants with 21-25 years of experience (M = 3.51, SD = .523) rated the pathway the sixth 
highest, and participants with 30+ years of experience (M = 3.26, SD = 1.024) rated the pathway 
the lowest. Participants rated the importance of the Food, Products, and Processing Pathway with 
a mean of 3.99 (SD = .795) with participants that had 16-20 years of experience (M = 4.28, SD = 
.495) rating the pathway the highest, participants with 11-15 years of experience (M = 4.02, SD = 
.948) rated the pathway the second highest, participants with 1-5 years of experience (M = 3.98,  
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SD = .508) and 6-10 years of experience (M = 3.98, SD = .855) rated the pathway the third 
highest, participants with 21-25 years of experience (M = 3.86, SD = .550) rated the pathway the 
fourth highest, participants with 26-29 years of experience (M = 3.73, SD = .745) rated the 
pathway the fifth highest, and participants with 30+ years of experience (M = 3.00, SD = 1.000) 
rated the pathway the lowest. Participants rated the importance of the Natural Resources Pathway 
with a mean of 3.91 (SD = .773) with participants that had 16-20 years of experience (M = 4.08, 
SD = .607) rating the pathway the highest, participants with 11-15 years of experience (M = 4.00, 
SD = .872) rated the pathway the second highest, participants with 1-5 years of experience (M = 
3.91, SD = .586) and 6-10 years of experience (M = 3.91, SD = .795) rated the pathway the third 
highest, participants with 26-29 years of experience (M = 3.74, SD = .983) rated the pathway the 
fourth highest, participants with 21-25 years of experience (M = 3.58, SD = .487) rated the 
pathway the fifth highest, and participants with 30+ years of experience (M = 3.14, SD = 1.030) 
rated the pathway the lowest. Participants rated the importance of the Plant Systems Pathway 
with a mean of 3.99 (SD = .690) with participants that had 16-20 years of experience (M = 4.20, 
SD = .453) rating the pathway the highest, participants with 11-15 years of experience (M = 4.09, 
SD = .682) rated the pathway the second highest, participants with 6-10 years of experience (M = 
3.99, SD = .814) rated the pathway the third highest, participants with 1-5 years of experience (M 
= 3.88, SD = .594) rated the pathway the fourth highest, participants with 21-25 years of 
experience (M = 3.86, SD = .550) rated the pathway the fifth highest, participants with 26-29 
years of experience (M = 3.70, SD = .746) rated the pathway the sixth highest, participants with 
30+ years of experience (M = 3.13, SD = 1.036) rated the pathway the lowest. Participants rate 
the importance of the Power, Structural, and Technical Pathway with a mean of 3.74 (SD = .843) 
with participants that had 16-20 years of experience (M = 3.99, SD = .680) rating the pathway   
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the highest, participants with 6-10 years of experience (M = 3.81, SD = .915) rated the pathway 
the second highest, participants with 11-15 years of experience (M = 3.74, SD = .973) rated the 
pathway the third highest, participants with 1-5 years of experience (M = 3.68, SD = .422) rated 
the pathway the fourth highest, participants with 26-29 years of experience (M = 3.67, SD = 
1.033) rated the pathway the fifth highest, participants with 21-25 years of experience (M = 3.37, 
SD = .547) rated the pathway the sixth highest, and participants with 30+ years of experience (M 




Table 21 Descriptive Statistics for STEM Skills by Years of Teaching Experience 
Pathway Area 
Years of  
Teaching 
Experience    M         SD         ƒ 
Agribusiness Pathway 1-5 Years 3.75 .672 12 
6-10 Years 3.90 .824 24 
11-15 Years 3.95 .930 33 
16-20 years 3.93 .644 17 
21-25 Years 3.23 1.354 7 
26-29 Years 3.67 .755 6 
30+ Years 3.67 .577 3 
Total 3.84 .850 102 
Animal Science Pathway 1-5 Years 3.73 .765 12 
6-10 Years 4.02 .801 24 
11-15 Years 4.16 .574 33 
16-20 years 4.12 .531 17 
21-25 Years 3.84 .508 7 
26-29 Years 3.80 .930 6 
30+ Years 3.45 .506 3 
Total 4.00 .674 102 
Biotechnology Pathway 1-5 Years 3.85 .652 12 
6-10 Years 3.73 1.005 24 
11-15 Years 3.86 .956 33 
16-20 years 4.09 .572 17 
21-25 Years 3.07 .426 7 
26-29 Years 3.96 .813 6 
30+ Years 3.50 .866 3 
Total 3.81 .857 102 
Environmental Science Pathway 1-5 Years 3.95 .513 12 
6-10 Years 3.84 .906 24 
11-15 Years 3.98 .919 33 
16-20 years 4.25 .446 17 
21-25 Years 3.51 .523 7 
26-29 Years 3.71 1.005 6 
30+ Years 3.26 1.024 3 
Total 3.92 .807 102 
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Table 21 (Continued) 
Pathway Area Years of Experience   M         SD          f 
Food Products and  
Processing Pathway 
1-5 Years 3.98 .508 12 
6-10 Years 3.98 .855 24 
11-15 Years 4.02 .948 33 
16-20 years 4.28 .495 17 
21-25 Years 3.86 .550 7 
26-29 Years 3.73 .745 6 
30+ Years 3.00 1.000 3 
Total 3.99 .795 102 
Natural Resources Pathway 1-5 Years 3.91 .586 12 
6-10 Years 3.91 .795 24 
11-15 Years 4.00 .872 33 
16-20 years 4.08 .607 17 
21-25 Years 3.58 .487 7 
26-29 Years 3.74 .983 6 
30+ Years 3.14 1.030 3 
Total 3.91 .773 102 
Plant Systems Pathway 1-5 Years 3.88 .594 12 
6-10 Years 3.99 .814 24 
11-15 Years 4.09 .682 33 
16-20 years 4.20 .453 17 
21-25 Years 3.86 .550 7 
26-29 Years 3.70 .746 6 
30+ Years 3.13 1.026 3 
Total 3.99 .690 102 
Power Structural and  
Technical Pathway 
1-5 Years 3.68 .422 12 
6-10 Years 3.81 .915 24 
11-15 Years 3.74 .973 33 
16-20 years 3.99 .680 17 
21-25 Years 3.37 .547 7 
26-29 Years 3.67 1.033 6 
30+ Years 3.00 1.000 3 





Rating the Importance of Employability Skills by Years of Total Experience in Education  
A total of 102 individuals rated the importance of employability skills. These CTE 
administrators were categorized by their total years of experience in education. There were 0.8% 
of respondents that reported having 1-5 years of experience (f = 1), 3.1% of respondents reported 
having 6-10 years of experience (f = 4), 9.3% reported having 11-15 years of experience (f = 12), 
17.8 % reported having 16-20 years of experience (f = 23), 32.6% reported having 21-25 years of 
experience (f = 42), 20.2% reported having 26-29 years of experience (f = 26), and 16.3% 
reported having 30+ years of experience (f = 21). Participants rated the importance of Applied 
Academic Skills with a mean of 4.48 (SD = .538) with participants that had 6-10 years of 
experience (M = 5.00, SD = .000) rating the skill area the highest, participants with 26-29 years 
of experience (M = 4.64, SD = .455) rated the skill area the second highest, participants with 11-
15 years of experience (M = 4.61, SD = .435) rated the skill area the third highest, participants 
with 21-25 years of experience (M = 4.54, SD = .591) rated the skill area the fourth highest, 
participants with 30+ years of experience (M = 4.42, SD = .405) rated the skill area the fifth 
highest, participants with 16-20 years of experience (M = 4.14, SD = .570) rated the skill area the 
sixth highest, and participants with 1-5 years of experience (M = 4.00) rated the skill area the 
lowest. Participants rated the importance of Critical Thinking Skills with a mean of 4.71 (SD = 
.424) with participants that had 6-10 years of experience (M = 5.00, SD = .000) rating the skill 
area the highest, 26-29 years of experience (M = 4.84, SD = .239) rating the skill area the second 
highest, participants with 11-15 years of experience (M = 4.83, SD = .323) rated the skill area the 
third highest, participants with 21-25 years of experience (M = 4.68, SD = .463) rated the skill 
area the fourth highest, participants with 16-20 years of experience (M = 4.63, SD = .466) rated 
the skill area the fifth highest, participants with 30+ years of experience (M = 4.60, SD= .494) 
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rated the skill area the sixth highest, and participants with 1-5 years of experience (M = 4.00) 
rated the skill area the lowest. Participants rated the importance of Resource Management Skills 
with a mean of 4.40 (SD = .581) with participants that had 6-10 years of experience (M = 4.92, 
SD = .144) rating the skill area the highest, participants with 26-29 years of experience (M = 
4.51, SD = .516) rated the skill area the second highest, participants with 16-20 years of 
experience (M = 4.44, SD = .572) rated the skill area the third highest, participants with 21-25 
years of experience (M = 4.40, SD = .585) rated the skill area the fourth highest, participants with 
30+ years of experience (M = 4.31, SD= .642) rated the skill area the fifth highest, participants 
with 11-15 years of experience (M = 4.14, SD = .674) rated the skill area the sixth highest, and 
participants with 1-5 years of experience (M = 4.00) rated the skill area the lowest. Participants 
rated the importance of Information Use Skills with a mean of 4.48 (SD = .536) with participants 
that had 6-10 years of experience (M = 4.67, SD = .577) rating the skill area the highest, 
participants with 11-15 years of experience (M = 4.58, SD = .543) rated the skill area the second 
highest, participants with 21-25 years of experience (M = 4.57, SD = .518) rated the skill area the 
third highest, participants with 26-29 years of experience (M = 4.48, SD = .423) rated the skill 
area the fourth highest, participants with 30+ years of experience (M = 4.42, SD= .623) rated the 
skill area the fifth highest, participants with 16-20 years of experience (M = 4.29, SD = .603) 
rated the skill area the sixth highest, and participants with 1-5 years of experience (M = 4.00) 
rated the skill area the lowest. Participants rated the importance of Communication Skills with a 
mean of 4.57 (SD = .467) with participants that had 6-10 years of experience (M = 4.93, SD = 
.115) rating the skill area the highest, participants with 26-29 years of experience (M = 4.72, SD 
= .397) rated the skill area the second highest, participants with 21-25 years of experience (M = 
4.61, SD = .493) rated the skill area the third highest, participants with 11-15 years of experience 
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(M = 4.60, SD = .500) rated the skill area the fourth highest, participants with 30+ years of 
experience (M = 4.45, SD= .487) rated the skill area the fifth highest, participants with 16-20 
years of experience (M = 4.39, SD = .431) rated the skills area the sixth highest, and participants 
with 1-5 years of experience (M = 4.00) rated the skill area the lowest. Participants rated the 
importance of Systems Thinking Skills with a mean of 4.17 (SD = .683) with participants that 
had 6-10 years of experience (M = 4.67, SD = .577) rating the skill area the highest, participants 
with 11-15 years of experience (M = 4.37, SD = .696) rated the skill area the second highest, 
participants with 26-29 years of experience (M = 4.23, SD = .773) rated the skill area the third 
highest, participants with 21-25 years of experience (M = 4.14, SD = .673) rated the skill area the 
fourth highest, participants with 16-20 years of experience (M = 4.09, SD= .675) rated the skill 
area the fifth highest, participants with 30+ years of experience (M = 4.06, SD = .658) rated the 
skill area the sixth highest, and participants with 1-5 years of experience (M = 4.00) rated the 
skill area the lowest. Participants rated the importance of Technology Use Skills with a mean of 
4.44 (SD = .573) with participants that had 6-10 years of experience (M = 4.67, SD = .577) rating 
the skill area the highest, participants with 26-29 years of experience (M = 4.60, SD = .503) rated 
the skill area the second highest, participants with 11-15 years of experience (M = 4.56, SD = 
.527) rated the skill area the third highest, participants with 21-25 years of experience (M = 4.43, 
SD = .698) rated the skill area the fourth highest, participants with 30+ years of experience (M = 
4.47, SD= .465) rated the skill area the fifth highest, participants with 16-20 years of experience 
(M = 4.28, SD = .461) rated the skill area the sixth highest, and participants with 1-5 years of 
experience (M = 4.00) rated the skill area the lowest. Participants rated the importance of 
Personal Qualities with a mean of 4.61 (SD = .429) with participants that had 6-10 years of 
experience (M = 4.93, SD = .128) rating the skill area the highest, participants with 26-29 years 
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of experience (M = 4.67, SD = .381) rated the skill area the second highest, participants with 16-
20 years of experience (M = 4.63, SD = .417) and 21-25 years of experience (M = 4.63 , SD = 
.467 ) rated the skill area the third highest, participants with 11-15 years of experience (M = 4.60, 
SD = .377) rated the skill area the fourth highest, participants with 30+ years of experience (M = 
4.47, SD = .465) rated the skill area the fifth highest, and participants with 1-5 years of 
experience (M = 4.00) rated the skill area the lowest. Participants rated the importance of 
Interpersonal Skills with a mean of 4.52 (SD = .477) with participants that had 6-10 years of 
experience (M = 4.87, SD = .231) rating the skill area the highest, participants with 26-29 years 
of experience (M = 4.68, SD = .369) rated the skill area the second highest, participants with 21-
25 years of experience (M = 4.61, SD = .451) rated the skill area the third highest, participants 
with 11-15 years of experience (M = 4.51, SD = .501) rated the skill area the fourth highest, 
participants with 30+ years of experience (M = 4.34, SD= .488) rated the skill area the fifth 
highest, participants with 16-20 years of experience (M = 4.30, SD = .541) rated the skill area the 
sixth highest, and participants with 1-5 years of experience (M = 4.00) rated the skill area the 




Table 22 Rating the Importance of Employability Skills by Years of Total Experience in 
Education  
 Skill Area Experience    M       SD     ƒ 
Applied Academic Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 5.00 .000 3 
11-15 Years of Total Experience 4.61 .435 9 
16-20 Years of Total Experience 4.14 .570 18 
21-25 Years of Total Experience 4.54 .591 35 
26-29 Years of Total Experience 4.64 .455 20 
30+ Years of Total Experience 4.42 .405 16 
Total 4.48 .538 102 
Critical Thinking Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 5.00 .000 3 
11-15 Years of Total Experience 4.83 .323 9 
16-20 Years of Total Experience 4.63 .466 18 
21-25 Years of Total Experience 4.68 .463 35 
26-29 Years of Total Experience 4.84 .239 20 
30+ Years of Total Experience 4.60 .494 16 
Total 4.71 .424 102 
Resource Management Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.92 .144 3 
11-15 Years of Total Experience 4.14 .674 9 
16-20 Years of Total Experience 4.44 .572 18 
21-25 Years of Total Experience 4.40 .585 35 
26-29 Years of Total Experience 4.51 .516 20 
30+ Years of Total Experience 4.31 .642 16 
Total 4.40 .581 102 
Information Use Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.67 .577 3 
11-15 Years of Total Experience 4.58 .543 9 
16-20 Years of Total Experience 4.29 .603 18 
21-25 Years of Total Experience 4.57 .518 35 
26-29 Years of Total Experience 4.48 .423 20 
30+ Years of Total Experience 4.42 .623 16 







Table 22 (Continued) 
Skill Area Years of Experience    M        SD f 
Communication Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.93 .115 3 
11-15 Years of Total Experience 4.60 .500 9 
16-20 Years of Total Experience 4.39 .431 18 
21-25 Years of Total Experience 4.61 .493 35 
26-29 Years of Total Experience 4.72 .397 20 
30+ Years of Total Experience 4.45 .487 16 
Total 4.57 .467 102 
Systems Thinking Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.67 .577 3 
11-15 Years of Total Experience 4.37 .696 9 
16-20 Years of Total Experience 4.09 .675 18 
21-25 Years of Total Experience 4.14 .673 35 
26-29 Years of Total Experience 4.23 .773 20 
30+ Years of Total Experience 4.06 .658 16 
Total 4.17 .683 102 
Technology Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.67 .577 3 
11-15 Years of Total Experience 4.56 .527 9 
16-20 Years of Total Experience 4.28 .461 18 
21-25 Years of Total Experience 4.43 .698 35 
26-29 Years of Total Experience 4.60 .503 20 
30+ Years of Total Experience 4.37 .500 16 
Total 4.44 .573 102 
Personal Qualities 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.93 .128 3 
11-15 Years of Total Experience 4.60 .377 9 
16-20 Years of Total Experience 4.63 .417 18 
21-25 Years of Total Experience 4.63 .467 35 
26-29 Years of Total Experience 4.67 .381 20 
30+ Years of Total Experience 4.47 .465 16 
Total 4.61 .429 102 
Interpersonal Skills 1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.87 .231 3 
11-15 Years of Total Experience 4.51 .501 9 
16-20 Years of Total Experience 4.30 .541 18 
21-25 Years of Total Experience 4.61 .451 35 
26-29 Years of Total Experience 4.68 .369 20 
30+ Years of Total Experience 4.34 .488 16 
Total 4.52 .477 102 
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Rating the Importance of STEM Pathways by Years of Total Experience in Education 
A total of 102 individuals rated the importance of STEM pathways. These CTE 
Administrators were categorized by their total years of experience in education. There were 0.8% 
of respondents that reported having 1-5 years of experience (f = 1), 3.1% of respondents reported 
having 6-10 years of experience (f = 4), 9.3% reported having 11-15 years of experience (f = 12), 
17.8% reported having 16-20 years of experience (f = 23), 32.6% reported having 21-25 years of 
experience (f = 42), 20.2% reported having 26-29 years of experience (f = 26), and 16.3% 
reported having 30+ years of experience (f = 21). Participants rated the importance of the 
Agribusiness Pathway with a mean of 3.84 (SD = .850) with participants that had 6-10 years of 
experience (M = 4.60, SD = .529) rating the pathway the highest, participants with 26-29 years of 
experience (M = 3.90, SD = .718) rated the pathway the second highest, participants with 11-15 
years of experience (M = 3.82, SD = .899) rated the pathway the third highest, participants with 
21-25 years of experience (M = 3.82, SD = .899) rated the pathway the fourth highest, 
participants with 16-20 years of experience (M = 3.79, SD = .759) rated the pathway the fifth 
highest, participants with 30+ years of experience (M = 3.71, SD = 1.012) rated the pathway the 
sixth highest, and participants with 1-5 years of experience (M = 3.40) rated the pathway the 
lowest. Participants rated the importance of the Animal Science Pathway with a mean of 4.00 
(SD = .674) with participants that had 6-10 years of experience (M = 4.67, SD = .577) rating the 
pathway the highest, participants with 16-20 years of experience (M = 4.13, SD = .509) rated the 
pathway the second highest, participants with 21-25 years of experience (M = 4.00, SD = .685) 
and 26-29 years of experience (M = 4.00, SD = .708 ) rated the pathway the third highest, 
participants with 11-15 years of experience (M = 3.92, SD = .729) and 30+ years of experience 
(M = 3.92, SD = .631) rated the pathway the fourth highest, and participants with 1-5 years of 
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experience (M = 2.18) rated the pathway the lowest. Participants rated the importance of the 
Biotechnology Pathway with a mean of 3.81 (SD = .857) with participants that had 6-10 years of 
experience (M = 4.75, SD = .433) rating the pathway the highest, participants with 21-25 years of 
experience (M = 3.89, SD = .763) rated the pathway the second highest, participants with 16-20 
years of experience (M = 3.85, SD = .728) and 26-29 years of experience (M = 3.85, SD = .890) 
rated the pathway the third highest, participants with 11-15 years of experience (M = 3.56, SD = 
.975) rated the pathway the fourth highest, participants with 30+ years of experience (M = 3.55, 
SD = 1.065) rated the pathway the fifth highest, and participants with 1-5 years of experience (M 
= 3.00) rated the pathway the lowest. Participants rated the importance of the Environmental 
Science Pathway with a mean of 3.92 (SD = .807) with participants that had 6-10 years of 
experience (M = 4.62, SD = .538) rating the pathway the highest, participants with 16-20 years of 
experience (M = 4.01, SD = .687) rated the pathway the second highest, participants with 21-25 
years of experience (M = 4.00, SD = .753) rated the pathway the third highest, participants with 
26-29 years of experience (M = 3.95, SD = .820) rated the pathway the fourth highest, 
participants with 11-15 years of experience (M = 3.68, SD = .754) rated the pathway the fifth 
highest, participants with 30+ years of experience (M = 3.63, SD = 1.042) rated the pathway the 
sixth highest, and participants with 1-5 years of experience (M = 3.23) rated the pathway the 
lowest. Participants rated the importance of the Food, Products, and Processing Pathway with a 
mean of 3.99 (SD = .795) with participants that had 6-10 years of experience (M = 4.67, SD = 
.577) rating the pathway the highest, participants with 21-25 years of experience (M = 4.06, SD = 
.682) rated the pathway the second highest, participants with 26-29 years of experience (M = 
4.02, SD = .815) rated the pathway the third highest, participants with 1-5 years of experience (M 
= 4.00) and 16-20 years of experience (M = 4.00, SD = .742) rated the pathway the fourth 
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highest, participants with 11-15 years of experience (M = 3.84, SD = .921) rated the pathway the 
fifth highest, participants with 30+ years of experience (M = 3.75, SD = 1.032) rated the pathway 
the lowest. Participants rated the importance of the Natural Resources Pathway with a mean of 
3.91 (SD = .773) with participants that had 6-10 years of experience (M = 4.64, SD = .558) rating 
the pathway the highest, participants with 21-25 years of experience (M = 3.99, SD = .701) and 
26-29 years of experience (M = 3.99, SD = .779) rated the pathway the second highest, 
participants with 16-20 years of experience (M = 3.96 SD = .597) rated the pathway the third 
highest, participants with 11-15 years of experience (M = 3.89, SD = .782) rated the pathway the 
fourth highest, participants with 30+ years of experience (M = 3.53, SD = 1.013) rated the 
pathway the fifth highest, and participants with 1-5 years of experience (M = 3.00) rated the 
pathway the lowest. Participants rated the importance of the Plant Systems Pathway with a mean 
of 3.99 (SD = .690) with participants that had 6-10 years of experience (M = 4.73, SD = .462) 
rating the pathway the highest, participants with 16-20 years of experience (M = 4.07, SD = .527) 
rated the pathway the second highest, participants with 21-25 years of experience (M = 4.06, SD 
= .655) rated the pathway the third highest, participants with 26-29 years of experience (M = 
3.96, SD = .716) rated the pathway the fourth highest, participants with 11-15 years of 
experience (M = 3.93, SD = .889) rated the pathway the fifth highest, participants with 30+ years 
of experience (M = 3.78, SD = .755) rated the pathway the sixth highest, and participants with 1-
5 years of experience (M = 3.00) rated the pathway the lowest. Participants rated the importance 
of the Power, Structural, and Technical Pathway with a mean of 3.74 (SD = .843) with 
participants that had 6-10 years of experience (M = 4.47, SD = .503) rating the pathway the 
highest, participants with 26-29 years of experience (M = 3.88, SD = .900) rated the pathway the 
second highest, participants with 16-20 years of experience (M = 3.82, SD = .848) rated the 
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pathway the third highest, participants with 21-25 years of experience (M = 3.72, SD = .784) 
rated the pathway the fourth highest, participants with 11-15 years of experience (M = 3.60, SD = 
.995) rated the pathway the fifth highest, participants with 30+ years of experience (M = 3.50, 
SD = .861) rated the pathway the sixth highest, and participants with 1-5 years of experience (M 




Table 23 Rating the Importance of STEM Pathways by Years of Total Experience in 
Education  
 
 Pathway Area 
Years of  
Education  
Experience 
                         
M    SD     ƒ 
Agribusiness Pathway 1-5 Years of Total Experience 3.40  1 
6-10 Years of Total Experience 4.60 .529 3 
11-15 Years of Total Experience 3.87 .980 9 
16-20 Years of Total Experience 3.79 .759 18 
21-25 Years of Total Experience 3.82 .899 35 
26-29 Years of Total Experience 3.90 .718 20 
30+ Years of Total Experience 3.71 1.012 16 
Total 3.84 .850 102 
Animal Science Pathway 1-5 Years of Total Experience 2.18  1 
6-10 Years of Total Experience 4.67 .577 3 
11-15 Years of Total Experience 3.92 .729 9 
16-20 Years of Total Experience 4.13 .509 18 
21-25 Years of Total Experience 4.00 .685 35 
26-29 Years of Total Experience 4.00 .708 20 
30+ Years of Total Experience 3.92 .631 16 
Total 4.00 .674 102 
Biotechnology Pathway 1-5 Years of Total Experience 3.00  1 
6-10 Years of Total Experience 4.75 .433 3 
11-15 Years of Total Experience 3.56 .975 9 
16-20 Years of Total Experience 3.85 .728 18 
21-25 Years of Total Experience 3.89 .763 35 
26-29 Years of Total Experience 3.85 .890 20 
30+ Years of Total Experience 3.55 1.065 16 
Total 3.81 .857 102 
Environmental Science 
Pathway 
1-5 Years of Total Experience 3.23  1 
6-10 Years of Total Experience 4.62 .538 3 
11-15 Years of Total Experience 3.68 .754 9 
16-20 Years of Total Experience 4.01 .687 18 
21-25 Years of Total Experience 4.00 .753 35 
26-29 Years of Total Experience 3.95 .820 20 
30+ Years of Total Experience 3.63 1.042 16 






Table 23 (Continued) 
Skill Area Years of Experience   M     SD      f 
Food Products and 
Processing Pathway 
1-5 Years of Total Experience 4.00  1 
6-10 Years of Total Experience 4.67 .577 3 
11-15 Years of Total Experience 3.84 .921 9 
16-20 Years of Total Experience 4.00 .742 18 
21-25 Years of Total Experience 4.06 .682 35 
26-29 Years of Total Experience 4.02 .815 20 
30+ Years of Total Experience 3.75 1.032 16 
Total 3.99 .795 102 
Natural Resources Pathway 1-5 Years of Total Experience 3.00  1 
6-10 Years of Total Experience 4.64 .558 3 
11-15 Years of Total Experience 3.89 .782 9 
16-20 Years of Total Experience 3.96 .597 18 
21-25 Years of Total Experience 3.99 .701 35 
26-29 Years of Total Experience 3.99 .779 20 
30+ Years of Total Experience 3.53 1.013 16 
Total 3.91 .773 102 
Plant Systems 1-5 Years of Total Experience 3.00  1 
6-10 Years of Total Experience 4.73 .462 3 
11-15 Years of Total Experience 3.93 .889 9 
16-20 Years of Total Experience 4.07 .527 18 
21-25 Years of Total Experience 4.06 .655 35 
26-29 Years of Total Experience 3.96 .716 20 
30+ Years of Total Experience 3.78 .755 16 
Total 3.99 .690 102 
Power Structural and 
Technical Pathway 
1-5 Years of Total Experience 3.00  1 
6-10 Years of Total Experience 4.47 .503 3 
11-15 Years of Total Experience 3.60 .995 9 
16-20 Years of Total Experience 3.82 .848 18 
21-25 Years of Total Experience 3.72 .784 35 
26-29 Years of Total Experience 3.88 .900 20 
30+ Years of Total Experience 3.50 .861 16 








Rating the Importance of Employability Skills by Background in CTE 
A total of 102 individuals rated the importance of employability skills. The individuals 
were categorized by their area of educational CTE with 12.4% reporting that their CTE 
educational background is in Agricultural Education (f = 16), 28.7% reported that Business 
Education is their CTE educational background (f = 37), 9.8% reported that their background is 
in Other Areas of CTE (f = 10), and 50.4% reported that their educational background was not in 
CTE (f = 65). Participants rated the importance of Applied Academic Skills with a mean of 4.48 
(SD = .538) with participants that had a background in agricultural education (M = 4.52, SD = 
.477) and no background in CTE (M = 4.52, SD = .509) rating the skill area the highest, 
participants that had a background in business/marketing education (M = 4.48, SD = .541) rated 
the skill area the second highest, and participants that had a background in another area of CTE 
(M = 4.28, SD = .759) rated the skill area the lowest. Participants rated the importance of Critical 
Thinking Skills with a mean of 4.71 (SD = .424) with participants that had a background in 
agricultural education (M = 4.79, SD = .342) and business/marketing education (M = 4.79, SD = 
.401) rating the skill area the highest, participants that had no background in CTE (M = 4.66, SD 
= .436) rated the skill area the second highest, and participants that had a background in another 
area of CTE (M = 4.58, SD = .529) rated the skill area the lowest. Participants rated the 
importance of Resource Management Skills with a mean of 4.40 (SD = .581) with participants 
that had no background in CTE (M = 4.44, SD = .604) rating the skill area the highest, 
participants that had a background in agricultural education (M = 4.43, SD = .530) rated the skill 
area the second highest, participants with a background in business/marketing education (M = 
4.37, SD = .560) rated the skill area the third highest, and participants that had a background in 
another area of CTE (M = 4.32, SD = .678) rated the skill area the lowest. Participants rated the 
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importance of Information Use Skills with a mean of 4.48 (SD = .536) with participants that had 
a background in agricultural education (M = 4.55, SD = .515) rating the skill area the highest, 
participants that had no background in CTE (M = 4.51, SD = .535) rated the skill area the second 
highest, participants with a background in business/marketing education (M = 4.44, SD = .534) 
rated the skill area the third highest, and participants that had a background in another area of 
CTE (M = 4.34, SD = .619) rated the skill area the lowest. Participants rated the importance of 
Communication Skills with a mean of 4.57 (SD = .467) with participants that had a background 
in business/marketing education (M = 4.66, SD = .417) rating the skill area the highest, 
participants that had no background in CTE (M = 4.55, SD = .503) rated the skill area the second 
highest, participants with a background in agricultural education (M = 4.51, SD = .433) rated the 
skill area the third highest, and participants that had a background in another area of CTE (M = 
4.48, SD = .509) rated the skill area the lowest. Participants rated the importance of System 
Thinking Skills with a mean of 4.17 (SD = .683) with participants that had a background in 
agricultural education (M = 4.24, SD = .672) rating the skill area the highest, participants that 
had no background in CTE (M = 4.18, SD = .708) rated the skill area the second highest, 
participants with a background in business/marketing education (M = 4.17, SD = .693) rated the 
skill area the third highest, and participants that had a background in another area of CTE (M = 
4.07, SD = .625) rated the skill area the lowest. Participants rated the importance of Technology 
Skills with a mean of 4.44 (SD = .573) with participants that had a background in another area of 
CTE (M = 4.70, SD = .483) rating the skill area the highest, participants that had a background in 
agricultural education (M = 4.47, SD = .516) rated the skill area the second highest, participants 
with a background in business/marketing education (M = 4.43, SD = .626) rated the skill area the 
third highest, and participants that had no background in CTE (M = 4.38, SD = .573) rated the 
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skill area the lowest. Participants rated the importance of Personal Qualities with a mean of 4.61 
(SD = .429) with participants with a background in agricultural education (M = 4.70, SD = .335) 
rating the skill area the highest, participants that had a background in business/marketing 
education (M = 4.62, SD = .403) rated the skill area the second highest, participants that had no 
background in CTE (M = 4.60, SD = .444) rated the skill area the third highest, and participants 
with a background in another area of CTE (M = 4.50, SD = .579) rated the skill area the lowest. 
Participants rated the importance of Interpersonal Skills with a mean of 4.52 (SD = .477) with 
participants with no background in CTE (M = 4.55, SD = .518) rating the skill area the highest, 
participants that had a background in business/marketing education (M = 4.53, SD = .387) rated 
the skill area the second highest, participants that a background in agricultural education (M = 
4.48, SD = .465) rated the skill area the third highest, and participants with a background in 




Table 24 Rating the Importance of Employability Skills by Background in CTE 
 
Skill Area Background in CTE 
                          
M 




Applied Academic Skills Agricultural Education 4.52 .477 15 
Business/Marketing Education 4.48 .541 30 
Other Areas of CTE 4.28 .759 10 
No Educational Background in CTE 4.52 .509 47 
Total 4.48 .538 102 
Critical Thinking Skills Agricultural Education 4.79 .342 15 
Business/Marketing Education 4.79 .401 30 
Other Areas of CTE 4.58 .529 10 
No Educational Background in CTE 4.66 .436 47 
Total 4.71 .424 102 
Resource Management Skills Agricultural Education 4.43 .530 15 
Business/Marketing Education 4.37 .560 30 
Other Areas of CTE 4.32 .678 10 
No Educational Background in CTE 4.44 .604 47 
Total 4.40 .581 102 
Information Use Skills Agricultural Education 4.55 .515 15 
Business/Marketing Education 4.44 .534 30 
Other Areas of CTE 4.34 .619 10 
No Educational Background in CTE 4.51 .535 47 
Total 4.48 .536 102 
Communication Skills Agricultural Education 4.51 .433 15 
Business/Marketing Education 4.66 .417 30 
Other Areas of CTE 4.48 .509 10 
No Educational Background in CTE 4.55 .503 47 
Total 4.57 .467 102 
Systems Thinking Skills Agricultural Education 4.24 .672 15 
Business/Marketing Education 4.17 .693 30 
Other Areas of CTE 4.07 .625 10 
No Educational Background in CTE 4.18 .708 47 





Table 24 (Continued) 
Skill Area Background of CTE  M      SD       f 
Technology Skills Agricultural Education 4.47 .516 15 
Business/Marketing Education 4.43 .626 30 
Other Areas of CTE 4.70 .483 10 
No Educational Background in CTE 4.38 .573 47 
Total 4.44 .573 102 
Personal Qualities Agricultural Education 4.70 .335 15 
Business/Marketing Education 4.62 .403 30 
Other Areas of CTE 4.50 .579 10 
No Educational Background in CTE 4.60 .444 47 
Total 4.61 .429 102 
Interpersonal Skills Agricultural Education 4.48 .465 15 
Business/Marketing Education 4.53 .387 30 
Other Areas of CTE 4.38 .577 10 
No Educational Background in CTE 4.55 .518 47 




Rating the Importance of STEM Pathways by Background in CTE 
A total of 102 individuals rated the importance of STEM pathways. The individuals were 
categorized by their area of educational CTE with 12.4% reporting that their CTE educational 
background is in Agricultural Education (f = 16), 28.7% reported that Business Education is their 
CTE educational background (f = 37), 9.8% reported that their background is in Other Areas of 
CTE (f = 10), and 50.4% reported that their educational background was not in CTE (f = 65). 
Participants rated the importance of the Agribusiness Pathway with a mean of 3.84 (SD = .850) 
with participants that had no background in CTE (M = 3.94, SD = .815) rating the pathway the 
highest, participants that had a background in business/marketing education (M = 3.88, SD = 
.782) rated the pathway the second highest, participants that had a background in another area of 
CTE (M = 3.60, SD = 1.207) rated the pathway the third highest, and participants that had a 
background in agricultural education (M = 3.59, SD = .826) rated the pathway the lowest. 
Participants rated the importance of the Animal Science Pathway with a mean of 4.00 (SD = 
.674) with participants that had a background in business/marketing education (M = 4.11, SD = 
.448) rating the pathway the highest, participants that had no background in CTE (M = 4.01, SD 
= .750) rated the pathway the second highest, and participants that had a background in 
agricultural education (M = 3.86 , SD = .799 ) and in another area of CTE (M = 3.86, SD = .699) 
rated the pathway the lowest. Participants rated the importance of the Biotechnology Pathway 
with a mean of 3.81 (SD = .857) with participants that had a background in business/marketing 
education (M = 3.97, SD = .625) rating the pathway the highest, participants that had no 
background in CTE (M = 3.76, SD = .982) rated the pathway the second highest, participants that 
had a background in another area of CTE (M = 3.73, SD = .854 ) rated the pathway the third 
highest and participants that had a background in agricultural education (M = 3.68, SD = .874 ) 
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rated the pathway the lowest. Participants rated the importance of the Environmental Science 
Pathway with a mean of 3.92 (SD = .807) with participants that had a background in 
business/marketing education (M = 4.15, SD = .511) rating the pathway the highest, participants 
that had no background in CTE (M = 3.88, SD = .926) rated the pathway the second highest, 
participants that had a background in agricultural education (M = 3.74, SD = .761) rated the 
pathway the third highest and participants that had a background in another area of CTE (M = 
3.68, SD = .936 ) rated the pathway the lowest. Participants rated the importance of the Food, 
Products, Processing Pathway with a mean of 3.99 (SD = .795) with participants that had a 
background in business/marketing education (M = 4.13, SD = .562) rating the pathway the 
highest, participants that had a background in agricultural education (M = 3.99, SD = .863) rated 
the pathway the second highest, participants that had no background in CTE (M = 3.95, SD = 
.871) rated the pathway the third highest, and participants that had a background in another area 
of CTE (M = 3.78, SD = .959 ) rated the pathway the lowest. Participants rated the importance of 
the Natural Resources Pathway with a mean of 3.91 (SD = .773) with participants that had a 
background in business/marketing education (M = 4.10, SD = .538) rating the pathway the 
highest, participants that had no background in CTE (M = 3.91, SD = .851) rated the pathway the 
second highest, participants that had a background in another area of CTE (M = 3.74, SD = .949) 
rated the pathway the third highest, and participants that had a background in agricultural 
education (M = 3.66, SD = .767 ) rated the pathway the lowest. Participants rated the importance 
of the Plant Systems Pathway with a mean of 3.99 (SD = .690) with participants that had a 
background in business/marketing education (M = 4.18, SD = .459) rating the pathway the 
highest, participants that had no background in CTE (M = 3.96, SD = .744) rated the pathway the 
second highest, participants that had a background in agricultural education (M = 3.45, SD = 
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.805) rated the pathway the third highest, and participants that had a background in another area 
of CTE (M = 3.82, SD = .907 ) rated the pathway the lowest. Participants rated the importance of 
the Power Structural and Technical Pathway with a mean of 3.74 (SD = .843) with participants 
that had a background in business/marketing education (M = 3.81, SD = .848) rating the pathway 
the highest, participants that had no background CTE (M = 3.78, SD = .832) rated the pathway 
the second highest, participants that had a background in another area of CTE (M = 3.74, SD = 
.975) rated the pathway the third highest, and participants that had a background in another area 
of CTE (M = 3.74, SD = .975 ) rated the pathway the lowest. 
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Table 25 Rating the Importance of STEM Pathways by Background in CTE 
Pathway Area Background in CTE M      SD          f 
Agribusiness Pathway Agricultural Education 3.59 .826 15 
Business/Marketing Education 3.88 .782 30 
Other Areas of CTE 3.60 1.207 10 
No Educational Background in CTE 3.94 .815 47 
Total 3.84 .850 102 
Animal Science Pathway Agricultural Education 3.86 .799 15 
Business/Marketing Education 4.11 .448 30 
Other Areas of CTE 3.86 .699 10 
No Educational Background in CTE 4.01 .750 47 
Total 4.00 .674 102 
Biotechnology Pathway Agricultural Education 3.68 .874 15 
Business/Marketing Education 3.97 .625 30 
Other Areas of CTE 3.73 .854 10 
No Educational Background in CTE 3.76 .982 47 
Total 3.81 .857 102 
Environmental Science 
Pathway 
Agricultural Education 3.74 .761 15 
Business/Marketing Education 4.15 .511 30 
Other Areas of CTE 3.68 .936 10 
No Educational Background in CTE 3.88 .926 47 
Total 3.92 .807 102 
Food Products and 
Processing Pathway 
Agricultural Education 3.99 .863 15 
Business/Marketing Education 4.13 .562 30 
Other Areas of CTE 3.78 .959 10 
No Educational Background in CTE 3.95 .871 47 
Total 3.99 .795 102 
Natural Resources 
Pathway 
Agricultural Education 3.66 .767 15 
Business/Marketing Education 4.10 .538 30 
Other Areas of CTE 3.74 .949 10 
No Educational Background in CTE 3.91 .851 47 






Table 25 (Continued) 
Pathway Area Background in CTE   M         SD         f 
Plant Systems Agricultural Education 3.84 .722 15 
Business/Marketing Education 4.18 .459 30 
Other Areas of CTE 3.82 .907 10 
No Educational Background in CTE 3.96 .744 47 
Total 3.99 .690 102 
Power Structural and 
Technical Pathway 
Agricultural Education 3.45 .805 15 
Business/Marketing Education 3.81 .848 30 
Other Areas of CTE 3.74 .975 10 
No Educational Background in CTE 3.78 .832 47 




Research Question Three: To what extent did CTE Administrators in Alabama and Georgia 
regard the importance of the integration of specific employability skills into SBAE curriculum? 
 To evaluate the perceived importance of the integration of specific employability skills 
into SBAE curriculum by CTE Administrators, data was collected for individual skills within 
each overall skill area (Table 26.  
The section of the instrument that measured employability skills integration utilized the 
employability skills framework produced by the Perkins Collaborative Resource Network 
(PCRN) (Figure 4). Each question that assessed employability skills utilized a Likert type scale 
that ranges from 1= Not Important at All to 5= Extremely Important. The employability skills 
being measured included Applied Academic Skills, Critical Thinking Skills, Resource 
Management Skills, Information Use Skills, Communication Skills, System Thinking Skills, 
Technology Use Skills, Interpersonal Skills, and Personal Qualities. The mean of each individual 




Table 26 Descriptive Statistics for Individual and Construct Scores for Employability Skills 
Skill Area M SD 
Applied Academic Skills 4.48 .538 
           Scientific Principles and Procedures 4.52 .558 
           Reading Skills 4.51 .641 
           Mathematical Strategies and Procedures 4.49 .609 
           Writing Skills 4.41 .650 
Critical Thinking Skills 4.71 .424 
           Problem Solving 4.79 .406 
           Critical Thinking 4.75 .432 
           Reasoning 4.73 .470 
           Making Sound Decisions 4.71 .479 
           Planning and Organizing 4.70 .483 
           Creative Thinking 4.57 .589 
Resource Management Skills 4.40 .581 
           Managing Time 4.55 .556 
           Managing Materials  4.52 .641 
           Managing Money 4.38 .704 
           Managing Personnel 4.17 .785 
Information Use Skills 4.48 .536 
           Communicating Information 4.61 .510 
           Using Information 4.52 .558 
           Analyzing Information 4.47 .640 
           Locating Information 4.42 .652 
           Organizing Information 4.37 .674 
Communication Skills 4.57 .467 
           Listening Actively 4.64 .523 
           Communicating Verbally 4.61 .491 
           Observing Carefully 4.58 .535 
           Comprehending Written Material 4.54 .557 
           Conveying Information in Writing 4.48 .593 
Systems Thinking Skills 4.17 .683 
           Understanding and Using Systems 4.24 .692 
           Monitoring Systems 4.15 .723 
           Improving Systems 4.14 .732 
Technology Skills 4.44 .573 




Table 26 (Continued) 
Skill Area  M  SD 
Personal Qualities 4.61 .429 
           Demonstrating Integrity 4.74 .443 
           Responsibility and Self-Discipline 4.70 .483 
           Demonstrating Professionalism 4.69 .466 
           Demonstrating a Willingness to Learn 4.64 .559 
           Taking Initiative 4.62 .546 
           Positive Attitude and a Sense of Self-Worth 4.61 .583 
           Adapting and Showing Flexibility 4.57 .517 
           Working Independently 4.49 .558 
           Taking Responsibility for Professional Growth 4.48 .625 
Interpersonal Skills 4.52 .477 
           Teamwork and Working with Others 4.71 .479 
           Respecting Individual Differences 4.53 .685 
           Responding to Customer Needs 4.48 .641 
           Negotiating Resolve Conflicts 4.45 .623 
           Exercising Needs 4.42 .588 
           Exercising Leadership 4.42 .588 




Research Question Four: To what extent did CTE Administrators in Alabama and Georgia 
regard the importance of the integration of specific STEM performance indicators into various 
pathways of SBAE curriculum? 
To evaluate the perceived importance of the integration of specific STEM performance 
indicators into various pathways of SBAE curriculum by CTE Administrators, data was collected 
for individuals within each overall skill area (Table 26).  
The second section surveying STEM integration utilized the Agriculture, Food, and 
Natural Resources (AFNR) standards crosswalk produced by The National Council for 
Agricultural Education (2015). The AFNR standards that were cross walked with the Common 
Core Mathematics standards, Next Generation Science Standards, and the STEM sections of 
Green/Sustainability Knowledge and Skill Statements were included in the survey (n = 62). Each 
question that surveyed STEM skills utilized a Likert type scale that ranges from 1=Not Important 
at All to 5=Extremely Important. The mean of each individual skill and the construct mean for 




Table 27 Descriptive Statistics for Individual and Construct Scores for STEM Pathways  
Pathway Area  M SD 
Agribusiness Pathway  3.84 .850 
 Develop, assess and manage cash budgets to achieve AFNR business 
goals.   
 
3.86 .901 
 Apply fundamental accounting principles, systems, tools and 
applicable laws and regulations to record, track and audit AFNR 
business transactions.   
 
3.84 .931 
 Analyze credit needs and manage credit budgets to achieve AFNR 
business goals.  
3.84 .898 
 Apply microeconomic and macroeconomic principles to plan and 
manage inputs and outputs in an AFNR business.  
 
3.82 .861 
 Assemble, interpret, and analyze financial information and reports to 
monitor AFNR business performance and support decision-making.  
 
3.81 .920 
Animal Science  4.00 .674 




 Demonstrate management techniques that ensure animal welfare. 
 
4.17 .719 
 Assess and select animal production methods for use in Animal 
systems based upon their effectiveness and impacts. 
 
4.06 .742 
 Apply scientific principles to select and care for breeding animals. 
 
4.05 .736 
 Design programs to prevent animal diseases, parasites and other 
disorders and ensure animal welfare. 
 
4.04 .832 
 Evaluate the effects of environmental conditions on animals and 
create plans to ensure favorable environments for animals. 
 
4.00 .796 
 Analyze and Apply Laws and Sustainable Practices to Animal 
Agriculture from a Global Perspective.  
 
3.98 .796 
 Apply principles of comparative anatomy and physiology to uses 





Table 27 (Continued) 
 Design animal housing, equipment, and handling facilities for the 
major systems of animal production. 
 
3.94 .794 
 Design and implement methods to reduce the effects of animal 
production on the environment. 
 
3.90 .802 
 Select and train animals for specific purposes and maximum 
performance based on anatomy and physiology. 
 
3.73 .881 
Biotechnology Pathway  3.81 .857 
 Apply standard operating procedures for the safe handling of 
biological and chemical materials in a laboratory. 
 
4.25 .849 
 Examine and perform scientific procedures using microbes, DNA, 
RNA, and proteins in a laboratory. 
 
3.70 1.00 
 Apply biotechnology principles, techniques, and processes to 
enhance plant and animal care and production. 
 
3.70 .952 
 Apply biotechnology principles, techniques, and processes to 
create transgenic species through genetic engineering. 
 
3.59 1.04 
Environmental Science Pathway  3.92 .807 
 Apply techniques to ensure a safe supply of drinking water and 




 Manage safe disposal of all categories of solid waste in 
environmental service systems. 
 
4.07 .859 











 Perform assessments of environmental conditions using equipment, 
machinery, and technology. 
 
3.93 .824 
 Use technological and mathematical tools to map land, facilities, 





Table 27 (Continued) 
 
 
Interpret and evaluate the impact of laws, agencies, policies, and 
practices affecting environmental service systems. 
 
3.90 .939 
 Analyze and interpret laboratory and field samples in 
environmental service systems. 
 
3.88 .937 
 Apply chemistry principles to environmental service systems. 3.87 .919 
 Apply microbiology principles to environmental service systems. 3.87 .897 
 Apply ecology principles to environmental service systems. 3.87 .897 
 Compare and contrast the impact of conventional and alternative 




 Apply meteorology principles to environmental service systems. 3.68 .956 
Food, Products, and Processing Pathway  3.99 .795 
 Implement selection, evaluation, and inspection techniques to 
ensure safe and quality food products. 
4.20 .868 
 Create food distribution plans and procedures to ensure safe 
delivery of food products. 
 
3.99 .862 
 Evaluate the significance and implications of changes and trends in 




 Examine the scope of the food industry by evaluating local and 
global policies, trends, and customs for food production. 
 
3.92 .864 
 Identify and explain the purpose of industry organizations, groups 




Natural Resource Systems Pathway  3.91 .773 




 Demonstrate natural resource protection, maintenance, 




Table 27 Continued 




 Classify different types of natural resources in order to enable 
protection, conservation, enhancement, and management in a 
particular geographical region. 
 
3.96 .820 
 Diagnose plant and wildlife diseases and follow protocols to 
prevent their spread. 
 
3.93 .836 
 Examine and interpret the purpose, enforcement, impact and 
effectiveness of laws and agencies related to natural resource 
management, protection, enhancement, and improvement. 
 
3.92 .864 




 Apply ecological concepts and principles to living organisms in 
natural resource systems. 
 
3.88 .871 
 Apply methods of classification to examine natural resource 
availability and ecosystem function in a particular region. 
 
3.86 .845 
 Communicate information to the public regarding topics related to 
















Plant Systems Pathway  3.99 .690 
 
 Apply knowledge of plant anatomy and the functions of plant 
structures to activities associated with plant systems. 
 
4.13 .753 





Table 27 (Continued) 








 Create designs using plants. 3.62 .912 
Power Structural and Technical Systems Pathway  3.74 .843 
 Apply physical science and engineering principles to assess and 




Apply physical science and engineering principles to design, 







 Apply electrical wiring principles in AFNR structures. 3.70 .931 
 Apply computer and other technologies to solve problems and 
increase the efficiency of AFNR systems. 
 
3.77 .878 
 Apply geospatial technologies to solve problems and increase the 
efficiency of AFNR systems. 
3.66 .895 




Research Question Five: How did the perceptions of the importance of employability skills 
integration into agricultural education differ among CTE administrators in Alabama versus CTE 
administrators in Georgia? 
A total of 129 individuals participated in the study with 102 responses offering 
agricultural education and, therefore, providing data for employability skills. The respondents 
were categorized by CTE Administrators in Alabama (f = 38) and Georgia (f = 64). To assess the 
differences in employability skills, the categories of Applied Academic Skills, Critical Thinking 
Skills, Resource Management Skills, Information Use Skills, Communication Skills, Systems 
Thinking Skills, Technology Use Skills, Personal Qualities, Interpersonal Skills were used as the 
dependent variables (Table 28). 
 
Table 28 Descriptive Statistics for Employability Skills by State of Employment 
 
 Skill Area 
In which state are you a 
CTE Administrator?          M           SD             f 
Applied Academic Skills Alabama 4.51 .495 38 
Georgia 4.47 .566 64 
Total 4.48 .538 102 
Critical Thinking Skills Alabama 4.69 .425 38 
Georgia 4.72 .426 64 
Total 4.71 .424 102 
Resource Management Skills Alabama 4.39 .586 38 
Georgia 4.41 .583 64 
Total 4.40 .581 102 
Information Use Skills Alabama 4.56 .494 38 
Georgia 4.43 .556 64 
Total 4.48 .536 102 
Communication Skills Alabama 4.57 .442 38 
Georgia 4.57 .485 64 
Total 4.57 .467 102 
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Table 28 (Continued) 
Skill Area State           M            SD f 
Systems Thinking Skills Alabama 4.12 .664 38 
Georgia 4.20 .697 64 
Total 4.17 .683 102 
Technology Skills Alabama 4.34 .582 38 
Georgia 4.50 .563 64 
Total 4.44 .573 102 
Personal Qualities Alabama 4.63 .422 38 
Georgia 4.60 .436 64 
Total 4.61 .429 102 
Interpersonal Skills Alabama 4.55 .491 38 
Georgia 4.50 .471 64 
Total 4.52 .477 102 
 
 
To screen for multivariate outliers among variables, Mahalanobis distance scores were  
generated. In the current analyses, there were nine degrees of freedom, which equated to a 
critical Chi-square value of 27.88 (α = .001). The test revealed one case with a distance score 
exceeding this critical value. The response was retained for the analysis.  
According to Pituch and Stevens (2016), the threshold for tolerance levels when 
assessing multicollinearity is .10. A test linear regression was used to assess the condition of 
multicollinearity, and it was found that the condition was not violated (Applied Academic Skills, 
Tolerance = .54; Critical Thinking Skills, Tolerance = .28; Resource Management Skills, 
Tolerance= .44; Information Use Skills, Tolerance = .29; Communication Skills, Tolerance = 
.28; Systems Thinking Skills, Tolerance = .44; Technology Skills, Tolerance = .68; Personal 
Qualities, Tolerance = .24; Interpersonal Skills, Tolerance = .20). To assess multivariate 
normality, the Shapiro-Wilk’s test was used which indicated that all dependent variables violate 
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the multivariate normality assumption. According to Olson (1974), the MANOVA is robust 
against deviations from normality assuming limited multivariate outliers. In addition, the 
assumption of linearity was assessed using Q-Q plots and individual scatterplot matrices and the 
examination suggests that the condition of linearity is met.      
The assumption of homogeneity of covariance matrices was assessed using box test:  
Box’s M = 51.19, F(45, 92) = 1.02, p = .44. The nonsignificant result of Box’s test suggests that  
the assumption is met.   
 




Trace F Hypothesis df Error df Sig. 
Partial Eta 
Squared 
  .104 1.181 9.000 92.000 .316 .104 
Note: α = .05 
 
A multivariate analysis of variance (MANOVA) was performed to evaluate the effect of  
state of employment on how certain employability skills are valued (Table 29), and it was found 
that there is not a significant effect: Pillai’s Trace = .104, F(9, 92) =1.18, p = .316. 
In addition, several univariate Analysis of Variance (ANOVA) tests were used to assess 
any statistical differences. The test indicated that there were no statistical differences among any 







Table 30 Univariate ANOVA’s for Employability Skills by State of Employment  
 
Dependent Variable  
Type III Sum 
of Squares df 
Mean 




 Applied Academic Skills .034 1 .034 .117 .733 .001 
Critical Thinking Skills .013 1 .013 .071 .791 .001 
Resource Management Skills .016 1 .016 .047 .829 .000 
Information Use Skills .435 1 .435 1.523 .220 .015 
Communication Skills .002 1 .002 .007 .933 .000 
Systems Thinking Skills .154 1 .154 .328 .568 .003 
Technology Skills .594 1 .594 1.826 .180 .018 
Personal Qualities .027 1 .027 .147 .703 .001 
Interpersonal Skills .053 1 .053 .233 .630 .002 
α = .05 
 
 
Research Questions Six: How did the perceptions of STEM education integration into 
agricultural education differ among CTE administrators in Alabama versus CTE administrators 
in Georgia? 
A total of 129 individuals participated in the study with 102 responses offering 
agricultural education and, therefore, provided data for STEM pathways. The respondents were 
categorized by CTE Administrators in Alabama (f = 38) and Georgia (f = 64). To assess the 
differences in STEM skills, the pathways of Agribusiness, Animal Science, Biotechnology, 
Environmental Science, Food, Products, and Processing, Natural Resource Systems, Plant 





Table 31  Descriptive Statistics for STEM Pathways by State of Employment  
 
 
 Pathway Area 
In which state are you a 
CTE Administrator?        M        SD           ƒ 
Agribusiness Pathway Alabama 3.78 .741 38 
Georgia 3.87 .913 64 
Total 3.84 .850 102 
Animal Science Pathway Alabama 3.92 .685 38 
Georgia 4.06 .667 64 
Total 4.00 .674 102 
Biotechnology Pathway Alabama 3.65 .787 38 
Georgia 3.90 .888 64 
Total 3.81 .857 102 
Environmental Science Pathway Alabama 3.79 .756 38 
Georgia 3.99 .832 64 
Total 3.92 .807 102 
Food Products and  
Processing Pathway 
Alabama 3.95 .689 38 
Georgia 4.02 .856 64 
Total 3.99 .795 102 
Natural Resources Pathway Alabama 3.80 .695 38 
Georgia 3.98 .813 64 
Total 3.91 .773 102 
Plant Systems Pathway Alabama 3.91 .733 38 
Georgia 4.05 .663 64 
Total 3.99 .690 102 
Power Structural and  
Technical Pathway 
Alabama 3.62 .820 38 
Georgia 3.81 .856 64 










To screen for multivariate outliers among variables, Mahalanobis distance scores were  
generated. In the current analyses, there were eight degrees of freedom, which equated to a 
critical Chi-square value of 26.13 (α = .001). The test revealed one case with a distance score 
exceeding this critical value. The response was retained for the analysis.  
According to Pituch and Stevens (2016), the threshold for tolerance levels when 
assessing multicollinearity is .10. A test linear regression was used to assess the condition of 
multicollinearity, and it was found that the condition was violated in the Natural Resources 
Pathway but all other pathways did not violate the condition (Agribusiness Pathway, Tolerance = 
.40; Animal Science Pathway, Tolerance = .26; Biotechnology Pathway, Tolerance= .21; 
Environmental Science Pathway, Tolerance = .11; Food, Products, and Processing Pathway, 
Tolerance = .17; Natural Resource Systems Pathway, Tolerance = .07; Plant Systems Pathway, 
Tolerance = .26; Power, Structural, and Technical Pathway, Tolerance = .37). To assess 
multivariate normality, the Shapiro-Wilk’s test was used which indicated that all dependent 
variables violate the multivariate normality assumption. According to Olson (1974), the 
MANOVA is robust against deviations from normality assuming limited multivariate outliers. In 
addition, the assumption of linearity was assessed using Q-Q plots and individual scatterplot 
matrices and the examination suggests that the condition of linearity is met.      
The assumption of homogeneity of covariance matrices was assessed using box test:  
Box’s M = 59.60, F(36, 93) = 1.50, p = .03. The significant result of Box’s test suggests that  

















   .051 .619 8.000 93.000 .760 .051 
Note: α = .05 
 
A multivariate analysis of variance (MANOVA) was performed to evaluate the effect of  
state of employment on how certain employability skills are valued (Table 2), and it was found 
that there is not a significant effect: Pillai’s Trace = .949, F(8, 93) =.619, p = .760. 
 In addition, several univariate Analysis of Variance (ANOVA) tests were used to assess 
any statistical differences. The test indicated that there were no statistical differences among any 
of the dependent variables.  
 
Table 33  Univariate ANOVA Results for Employability Skills by State of Employment 
 
 Dependent Variables 
Type III  
Sum of  
Squares df 
            
Mean 
Square 





 Agribusiness Pathway .206 1 .206 .283 .596 .003 
Animal Science Pathway .471 1 .471 1.037 .311 .010 
Biotechnology Pathway 1.456 1 1.456 2.004 .160 .020 
Environmental Science Pathway .924 1 .924 1.427 .235 .014 
Food, Products, and Processing Pathway .111 1 .111 .174 .677 .002 
Natural Resource Pathway .798 1 .798 1.339 .250 .013 
Plant Systems Pathway .478 1 .478 1.005 .318 .010 
Power, Structural, and Technical Systems .846 1 .846 1.191 .278 .012 




CONCLUSIONS, RECOMMENDATIONS, AND DISCUSSION 
 Summary 
 The purpose of this study was to ascertain the perceptions of CTE administrators on the 
importance of integrating employability skills and STEM skills into school based agricultural 
education. Today, employers are having an increasingly difficult time finding qualified 
individuals to take entry level positions (Casner-Lotto et al., 2006). In addition, employers claim 
that individuals coming directly from secondary education lack employability and STEM skills 
(Casner-Lotto et al., 2006). The responsibility of preparing youth for the workforce largely falls 
on secondary education and, specifically, Career and Technical Education (CTE). In most school 
systems, CTE has a designated employee that administers CTE for that school district. 
Understanding the perceptions of CTE administrators will provide insight into the importance of 
employability and STEM integration into agricultural education. To accomplish this goal, the 
following questions were answered:  
 
1) What were the demographic characteristics of CTE Administrators in Alabama and 
Georgia? 
2) How did the demographics (e.g. race, age, education level, school system size, etc) of the 
respondents affect their perceptions on employability skills and STEM skills integration 
into agricultural education?  
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3) To what extent did CTE Administrators in Alabama and Georgia regard the importance 
of the integration of specific employability skills into SBAE curriculum? 
4) To what extent did CTE Administrators in Alabama and Georgia regard the importance 
of the integration of specific STEM performance indicators into various pathways of 
SBAE curriculum? 
5) How did the perceptions of the importance of employability skills integration into 
agricultural education differ among CTE administrators in Alabama versus CTE 
administrators in Georgia? 
6) How did the perceptions of STEM education integration into agricultural education differ 
among CTE administrators in Alabama versus CTE administrators in Georgia? 
 
To answer these questions, a survey was administered to 315 CTE administrators in Alabama 
and Georgia. The instrument used for the study was a three section, electronically distributed 
survey. Of the 315 questionnaires distributed, 129 were completed for a 41% response rate with 
102 respondents offering agricultural education and, therefore, providing data on employability 
skills and STEM skills.  
Conclusions 
Research Question 1 
The first research question aimed to describe the characteristics of the CTE 
administrators in Alabama and Georgia. It was found that the average CTE administrator was a 
white female with a specialist or doctoral degree and no educational background in CTE. In 
addition, the average CTE administrator was employed in a county school system with less than 
15,000 students that offered agricultural education. Furthermore, the average CTE administrator 
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has 13.05 years of teaching experience and 23.25 years of total experience in education. On 
average, CTE encompassed the majority of their duties and they were not an administrator in a 
charter school. 
Research Question 2 
 Research question two aimed to ascertain differences in the perceived importance of 
employability skills and STEM pathways based on demographics. For females, the two most 
important employability skill areas were Critical Thinking Skills and Communications Skills 
with the two most important employability skill areas for males being Critical Thinking Skills 
and Personal Qualities. For females, the two most important STEM pathways were the Animal 
Science Pathway and the Food, Products, and Processing Pathway with males ranking the Plant 
Systems Pathway and the Animal Science Pathway the two most important.  
For Whites, the two most important employability skills areas were Critical Thinking 
Skills and Personal Qualities, African Americans ranked Critical Thinking and Communication 
Skills as the most important, and American Indian/Alaska Native ranked all areas the same. For 
Whites, the two most important STEM pathways were the Animal Science Pathway and the 
Food, Products, and Processing Pathway, African Americans ranked the Plant Systems Pathway 
and the Food, Products, and Processing Pathway as the most important, and American 
Indian/Alaska Native ranked all areas the same. 
For administrators that had a bachelor’s degree, the top two most important employability 
skills areas were Communication Skills and Technology Use Skills, administrators that had a 
master’s degree ranked Critical Thinking Skills and Personal Qualities the most important, 
administrators with a specialist degree ranked Critical Thinking Skills and Personal Qualities the 
most important, and administrators with a doctoral degree ranked Critical Thinking Skills and 
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Communication Skills the most important. For administrators that had a bachelor’s degree, the 
two most important STEM pathways were the Animal Science Pathway and the Environmental 
Science Pathway, administrators that had a master’s degree ranked the Animal Science Pathway 
and the Food, Products, and Processing Pathway the most important, administrators with a 
specialist degree ranked the Animal Science Pathway and the Plant Systems Pathway the most 
important, and administrators with a doctoral degree ranked the Agribusiness Pathway and the 
Plant Systems Pathway the most important. 
For administrators, whose duties were majority related to CTE, Critical Thinking Skills 
and Personal Qualities were ranked the most important with CTE administrators whose duties 
were not majority related to CTE rating Personal Qualities and Critical Thinking Skills the most 
important. For administrators, whose duties were majority related to CTE, the Plant Systems 
Pathway and the Animal Science Pathway were ranked the most important while CTE 
administrators whose duties were not majority related to CTE rated the Animal Science Pathway 
and the Agribusiness Pathway the most important.  
Administrators who were employed in a school system with 0-1,000 students rated 
Critical Thinking Skills and Communication Skills the most important, administrators who were 
employed in a school system with 1,000-3,000 students rated Critical Thinking Skills and 
Personal Qualities the most important, administrators who were employed in a school system 
with 3,000-5,000 students rated Critical Thinking Skills and Personal Qualities the most 
important, administrators who were employed in a school system with 5,000-9,000 students rated 
Critical Thinking Skills and Personal Qualities the most important, administrators who were 
employed in a school system with 9,000-15,000 students rated Critical Thinking Skills and 
Personal Qualities the most important, and administrators who were employed in a school system 
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with 15,000+ students rated Applied Academic Skills and Critical Thinking Skills the most 
important. Administrators who were employed in a school system with 0-1,000 students rated the 
Animal Science Pathway and the Biotechnology Pathway the most important, administrators 
who were employed in a school system with 1,000-3,000 students rated the Food, Products, and 
Processing Pathway and the Plant Science Pathway the most important, administrators who were 
employed in a school system with 3,000-5,000 students rated the Animal Science Pathway and  
the Plant Science Pathway the most important, administrators who were employed in a school 
system with 5,000-9,000 students rated the Food, Products and Processing Pathway and the Plant 
Systems Pathway the most important, administrators who were employed in a school system 
with 9,000-15,000 students rated the Animal Science Pathway and the Food, Products, and 
Processing Pathway the most important, and administrators who were employed in a school 
system with 15,000+ students rated the Food, Products, and Processing Pathway and the Natural 
Resources Pathway the most important. 
Administrators who supervise a charter school ranked Personal Qualities and Critical 
Thinking Skills as the most important employability skill areas with administrators who did not 
supervise a charter school ranking Personal Qualities and Critical Thinking Skills as the most 
important. Administrators who supervise a charter school ranked the Animal Science Pathway 
and the Plant Science Pathway as the most important STEM areas with administrators who did 
not supervise a charter school ranking the Food, Products, and Processing Pathway and the 
Animal Science Pathway as the most important. 
Administrators who were employed in a city school system ranked Critical Thinking 
Skills and Personal Qualities as the most important employability skill area with administrators 
who were employed in a county school system ranking Critical Thinking Skills and Personal 
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Qualities as the most important. Administrators who were employed in a city school system 
ranked the Animal Systems Pathway and the Plant Systems Pathway as the most important 
STEM area with administrators who were employed in a county school system ranking the 
Animal Science Pathway and the Food, Products, and Processing Pathway as the most important. 
Administrators with 1-5 years of teaching experience rated Critical Thinking Skills and 
Personal Qualities as the most important employability skill areas, administrators with 6-10 years 
of teaching experience rated Critical Thinking Skills and Personal Qualities as the most 
important, administrators with 11-15 years of teaching experience rated Critical Thinking Skills 
and Personal Qualities as the most important, administrators with 16-20 years of teaching 
experience rated Critical Thinking Skills and Technology Skills as the most important, 
administrators with 21-25 years of teaching experience rated Critical Thinking Skills and 
Resource Management Skills as the most important, administrators with 26-29 years of teaching 
experience rated Critical Thinking Skills and Personal Qualities as the most important, and 
administrators with 30+ years of teaching experience rated Critical Thinking Skills and 
Communication Skills as the most important. Administrators with 1-5 years of teaching 
experience rated the Food, Products, and Processing Pathway and the Environmental Science 
Pathway as the most important STEM areas, administrators with 6-10 years of teaching 
experience rated the Animal Science Pathway and the Plant Systems Pathway as the most 
important, administrators with 11-15 years of teaching experience rated the Animal Science 
Pathway and the Plant Systems Pathway as the most important, administrators with 16-20 years 
of teaching experience rated the Food, Products, and Processing Pathway and the Environmental 
Science Pathway as the most important, administrators with 21-25 years of teaching experience 
rated the Food, Products, and Processing Pathway and the Plant Systems Pathway as the most 
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important, administrators with 26-29 years of teaching experience rated the Biotechnology 
Pathway and the Animal Science Pathway as the most important, and administrators with 30+ 
years of teaching experience rated the Agribusiness Pathway and the Biotechnology Pathway as 
the most important. 
Administrators with 1-5 years of total experience in education rated all employability 
skill areas the same, administrators with 6-10 years of teaching experience rated Critical 
Thinking Skills and Applied Academic Skills as the most important, administrators with 11-15 
years of total experience in education rated Critical Thinking Skills and Applied Academic Skills 
as the most important, administrators with 16-20 years of total experience in education rated 
Critical Thinking Skills and Personal Qualities as the most important, administrators with 21-25 
years of total experience in education rated Critical Thinking Skills and Personal Qualities as the 
most important, administrators with 26-29 years of total experience in education rated Critical 
Thinking Skills and Communication Skills as the most important, and administrators with 30+ 
years of total experience in education rated Critical Thinking Skills and Personal Qualities as the 
most important. Administrators with 1-5 years of total experience in education rated the Food, 
Products, and Processing Pathway and the Agribusiness Pathway as the most important STEM 
areas, administrators with 6-10 years of total experience in education rated the Biotechnology 
Pathway and the Plant Systems Pathway as the most important, administrators with 11-15 years 
of total experience in education rated the Plant Systems Pathway and the Animal Science 
Pathway as the most important, administrators with 16-20 years of total experience in education 
rated the Plant Systems Pathway and the Animal Science Pathway as the most important, 
administrators with 21-25 years of total experience in education rated the Food, Products, and 
Processing Pathway and the Plant Systems Pathway as the most important, administrators with 
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26-29 years of total experience in education rated the Food, Products, and Processing Pathway 
and the Animal Science Pathway as the most important, and administrators with 30+ years of 
total experience in education rated the Animal Science Pathway and the Plant Systems Pathway 
as the most important. 
Administrators with a background in agricultural education rated Critical Thinking Skills 
and Personal Qualities as the most important employability skills, administrators with a 
background in business/marketing education rated Critical Thinking Skills and Communication 
Skills as the most important, administrators with a background in another area of CTE rated 
Technology Skills and Critical Thinking Skills as the most important, and administrators with no 
background in CTE rated Critical Thinking Skills and Personal Qualities as the most important. 
Administrators with a background in agricultural education rated the Food, Products, and 
Processing Pathway and Animal Science Pathway as the most important STEM areas, 
administrators with a background in business/marketing education rated the Plant Systems 
Pathway and Environmental Science Pathway as the most important, administrators with a 
background in another area of CTE rated the Animal Science Pathway and the Plant Systems 
Pathway as the most important, and administrators with no background in CTE rated the Animal 
Science Pathway and Plant Systems Pathway as the most important.   
Research Question 3 
The third research question aimed to describe the characteristics of the CTE 
administrators and determine how those demographics affected their perceptions of 
employability skills. The CTE administrators ranked Critical Thinking Skills, Personal Qualities, 
Communication Skills, and Interpersonal Skills as the highest possible rating of “extremely 
important.” Furthermore, the CTE administrators ranked Applied Academic Skills, Information 
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Use Skills, Technology Skills, Resource Management Skills, and Systems Thinking Skills as the 
second highest rating of “Very Important.” This is consistent with the finding of Smith and 
Meyers (2017). Smith and Myers found that principals in Florida with agricultural education 
programs held a higher perception of SBAE than principals without agricultural education 
programs. In addition, it was also found that principals in rural schools held a higher perception 
of agricultural education than principals in urban or suburban areas. Furthermore, Free (2017) 
found that agricultural teachers in Alabama ranked general ethics, reliability, and communication 
skills as the most valued skills. This is consistent with my finding with Personal Qualities and 
Communication Skills being two of the highest ranked skills. This shows congruency and 
consistency between the value of skills between agriscience teachers and CTE administrators. 
Research Question 4 
The fourth research question aimed to describe the characteristics of the CTE 
administrators and determine how those demographics affected their perceptions of STEM skills. 
The CTE administrators ranked the pathway areas of Animal Science, Food Products and 
Processing, Plant Systems, Environmental Science, Natural Resources, Agribusiness, 
Biotechnology, Power Structural and Technical as the second highest rating of “very important.” 
These results are consistent with Stubbs and Myers (2016). Stubbs and Myers found that teachers 
agree that STEM is an integral part of agricultural education and has been integrated into the 
curriculum since its inception. Teachers also agreed that core subject integration into SBAE is 
necessary for the program to remain relevant in the 21st century. This conclusion was supported 
by pre-service teachers who reported that mathematics integration was a critical part of SBAE 
(Conner et al., 2020). While pre-service teachers agreed that math integration is critical, they also 
reported that they struggle with math (Conner et al., 2020). 
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Research Question 5 
 The fifth research question aimed to ascertain any differences between employability 
skills scores and state of employment. To assess any differences, a Multivariate Analysis of 
Variance (MANOVA) was used. The MANOVA showed no significant differences between 
CTE administrators in Alabama and Georgia and their employability skills construct scores.  
Research Question 6     
 The sixth research question aimed to ascertain any differences between STEM skills scores 
and state of employment. To assess any differences, a Multivariate Analysis of Variance 
(MANOVA) was used. The MANOVA showed no significant differences between CTE 
administrators in Alabama and Georgia and their STEM skills construct scores. 
Recommendations for Future Research 
  This study aimed to assess any differences in perception held by CTE Administrators in 
Alabama and Georgia on the importance of employability skills and STEM skills integration into 
agricultural education. In future research inquiries, the following areas should be evaluated: 
 
1.) Research examining the perceptions of CTE administrators in other areas of the U.S. on 
the importance of employability skills and STEM skills. 
2.) Research examining the perceptions of administrators in other areas besides CTE 
(superintendents, principals, etc.) on employability skills and STEM skills. 
3.) Research on the long-term effects of students participating in a simulated workforce 
classroom and/or a work-based learning program. 
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4.) Research assessing the professional development needs of agricultural teachers to 
implement the simulated workforce classroom and work-based learning programs.  
Recommendations for Future Practice 
  The findings in this research showed that, on average, CTE directors hold a positive 
perception of employability and STEM skill integration into agricultural education. In addition, 
CTE directors collectively rated all employability skill areas and STEM pathways as “Extremely 
Important” or “Very Important.” This positive outlook on agricultural education will give 
agricultural educators a direction to focus their efforts in closing the current skills gap.  
  Based on these findings, agricultural educators should focus their efforts on the skills that 
CTE administrators valued the most, such as critical thinking skills and instilling valuable 
personal qualities. Furthermore, agricultural educators should continue focusing their STEM 
integration efforts into the Animal Science Pathway, Plant Systems Pathway, and Food, 
Products, and Processing Pathway because these STEM areas were selected as the most 
important by CTE administrators. The most effective methods of developing these employability 
skills and STEM skills are with Work Based Learning projects, Simulated Workforce Classroom, 
and leadership opportunities through Career and Technical Student Organizations (CTSOs) such 
as the National FFA Organization. 
  Additionally, the demographic portion of the study found that the majority of 
CTE administrators in Alabama and Georgia do not have a background in CTE prior to 
becoming an administrator. This is concerning considering the importance of workforce 
development and career education to today’s industry. When hiring CTE administrators in the 
future, school systems should consider candidates with CTE classroom experience and an 
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